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PREFACE. 
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E resent Volume are, R. B.; Joseph Reade,'M. D.; Dytisrus; 

lemerobius; Mr Robert Banks; John Gough, Esq.; P.; A. B. 
C. D.; Lieutenant Henry Kater; Mr. J. Aston; Professor Vince; 
Mr. Daniel Dering Mathew; Dr. Clerke; Rev. J. Blanchard; 
Mr. T. Clifton; Mr. J. Wright; Mr. G. H. Willers; John Dick* 
pnson, Esq.; Mr. John Martin; Mr. Richard Drew; Mr. John 
Tatum; a Correspondent. 
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Theodore de Saussure; Christian Frederic Bychoiz; Mr. le Li* 
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G. A. Deluc; M. Perperes; M. Planche; M. Depuvtren; M. 
Thenard; Mr. Roluff; Mr. Giulio; Mr. Bergman; Professor Wur* 
;Eer; M. Collet*Dcscotils; Mr. Klaproth. 


And of British Memc^irs abridged or extracted, Sir Joseph 
Banks, Bart. K. B. P. R. S. ; Everard Home, Esq. F. R. S.; Mr. 
John Middleton; Mr. Joseph Came; Dr. AlexanderMarcet; Ma> 
jor William Lainbton ; Arthur Biggs, F. H.S.; Richard Antony 
Salisbury, Esq. F. R.S.; C. H. Parry, M.D.; Mr. G. Irwin ; 
Rev. Thomas Falconer; Mr. William Hard}'; Mr. James Dickson, 
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Lieutetiant John Bell; Humphry Davy, Esq. Sec. R. S. M. R. I. A. ; 
Js>'.fts Smithson, Esq. F. R. S.; Mr.'W'ilham Garrard; Nuvil Mas- 
kelyne, D. D. F. R. S.; Mrs. Hannah D’Oyley; Right Hon. Earl 
of Fife; David Day, Esq. 

The Elngravings consist of 1. Mr. Middleton’s Mode of Print¬ 
ing ; 2. Uelistian Tin Mine; 3. Sinf^lar Strata in a calcareous 
Mountain near Cressy ; 4, 5. Ditto in tbe^Department of Doubs ; 
6. Draining of the Pond of Citis; 7. Yenite, a new Mineral Sub- 
stance; 8. Mr. Hardy’s Compensation Balance; 9 . Compensation 
Pendulum, by Mr. Henry Kater; JO. An irregular Production of 
the Cucuniber; i I. Mr. Mathew’s Scapement; 12. Plancha’s Ap¬ 
paratus for Succinic Acid; 13. Mr. Wright’s artificial Horizon; 
14. Mr. Daniel’s Life Preserver from Shipwreck ; 15. Lieutenant 
Bell’s Method of saving Persons from stranded Ships; 16. Com¬ 
pound Sulphurct; 17. New Properties of Tangents; 18. l^diation 
and Reflection of Cold ; 19. Mr. Richard Drew’s Balance Level; 
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ARTICLE L 


An Attempt to ascertain the Time when the Potato (Solanum 
tu%er(!»utn) was Jirst introdvced into the United iSingdom ; 
with some Account ^ the Hill Wheat qf India, By the 
Right Hon, Sir Joseph Banks^ Baru K,B» P.A.S* 


The notes op the introduction of the potato, which it is 
hoped will not be found uninteresting, were chiefly collected 
by my worthy and learned friend Mr* Dryauder, some of 
them from authorities not easily accessible. Those on the 
Vheat, though not within the immediate object of this So* 
^ciety, will, I hope, be considered as suflicieotly interesting 
to be laid before them: could we trace tile origin of any one 
of,our cultivated plants, it may, and probabj/will, lead to 
the discovery of others* 

The potato now in use (solanum tabmsum) was brought 
to England by the colonists seot out by Sir Walter Raleigh, 
under the authority of hb patent, granted by Queen Elbi^ 
bedv « for discovering and planting new countries, not pos- 
aeised by Christians,” which passed^t^e great seal in 1584* 

* From the Truu. of the Hortfeultoml Society, Vd. 1, Put 1, p. 8. 
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IKTRODIftTlOK THE FOTATOr 

^ m , • Vi 

( 

of Sir Waltar's scikd in the same year; others, 
rd one of which was Thomas Herriot, afterward 
as a mathematician, in 15^5; the whole however re« 

, and probably brought with them the potato, on the ^ 
S7th July, 1586. 

This Mr. Thomas Herriot, who was probably sent out to 
examine the country, and rq}ort to his employers the nature 
and produce of its soil, wrote an account of it, which is 
printed in De Bry’s collection of Voyages, Vol.I, In this 
account, under the article of roots, p. 17, he describes a 
plant called openawh: “ These roofts,” says he, “ are round, 
some as large as a walnut, others much larger; they grow 
in damp-soil, many hanging together, as if fixed on ropes; 
they are good food, either boiled or roasted.” 

Gerard twcit- Gerard, in his Herbal, published 1597> gives a figure of 
tom Vir^nia potato, under the name of potato of Virginia; and tells 
us that he received the roots from Virginia, otherwise called 
Norembega. 

First introduc- The manuscript minutes of the Royal Society, December 
13, l693, tell US, that Sir Robert Southwell, then presi¬ 
dent, informed the fellows, at a meeting, that his grandfather 
brought potatoes into Ireland, who first had them from Sir 
Walter Raleigh, 

This evidence proves, not unsatisfactorily, that the pdtato 
was first brought into England, either in the year 1586, 
or very soon after, and sent thence to Ireland, without 
Considered as delay, by Sir Robert SoQthweirs ancestor, where it was 
Enjla^^in cJ^^nshed and cultivated for food before the good people of 
1597. England knew its value; for Gerard, who had this plant in 

his garden in 1597 recommends the roots to be eaten as a 
delicate disl^ not as common food. 

Conveyed ear- It appears, however, that it first came into Europe,* at an 
S period, and by a different channel; for Clusiu8|^ who 

and thence to at tiiat time resided at Vienna, first received the potato in 


Italy. 


1S9S, from the governor of Mons, in Hainault, who had 
procured it the year before from OOe of the attendants of the 
pope's legate, under the name of taratOufli; and learned 
fr6m him, that in Italy, where it was then in Use, no one 
certainly knew whether it originally came from Spun* or 
from America. 

. ^ Peter 



INTROnUCTlblC Titi'VotATO. 

Pf^er Ciec 9 , in hia Chronitles pAnted in 1553« in 

chap, xl, p. 49, that the inhabitants of Quito, and iumc^ 
nity, have, beside mays, a foberous root, which they 
and call papas. ThisdClusius guesses to be the plant he 
received from Flanders; and this conjecture has been con* 
firmed by the accounts of travellers, who have since that 
period visited the country. 

From these details we may fairly infer, that potatoes were General infb* 
first brought into Europe from the mountainous parts 
South America, in the neighbourhood of Quito; and, ad 
the Spaniards were the'sole possessors of that country, there 
is little doubt of their having been first carried into Spain, 
but as it would take some time to introduce them info use in 
that country, and afterward to make the Italian^ so well ac¬ 
quainted with them as to give them a name*, there is every 
reason to believe they had been several years in Europe, be¬ 
fore they were sent to Clusius. 

The name of the root, in South America, is papas, and in Ktymology ot 
Virginia, it was called openawk; the name of potato was 
therefore evidently applied to it on account of its similarity 
in appearance to the battata, or sweet potato; and oor po¬ 
tato appears to have been distinguished from that root, by 
the appellative of potato of Virginia, till the year 1640, if 
not longer t* ' 

Some authors have asserted, that potatoes were first dis- The sweet po- 
oovered by Sir Francis Drake, in the South Seas; apd others, tatointroduc^ 
that they were introduced into England, by Sir John Haw- J^riier,”® ^ 
kins; but in both inetunces the plant alluded to is clearly 
the sweet potato, wh\ch was used in England as a dehcacy, 

^ong before the introduction of our potatoes; it was imported 
in considerable quantities from Spain, and the Canaries, 
and was supposed to possess the power of restoring decayed Its reported 
vigour. The kissing comfits of Falstaff^ and other con* 
fectioils of siiqilar ima^nary qualitiies, with which our an* 


* TamtQufli signifies algo trufiUg. 

+ Geiard^s Herbal, by Johnson, p, 729, 

% ** Let it nin potatoes, and hail kitting comfits.^ Merry Wives of 
Wiodtar, Act v, Scene 5. 

Pulunion'* Faiadisus Terrestris, p. 518. Gentd’t UuUI, 1697,' p. 
780. 

6 2 entoM 
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*mt miBAT. 

cestdra were dopedlf wli« {mncipally made of these, and* of 
roots. 

The potatoes themselves wase sold by itinerant dealers, 
chiefly in the neighbourhood of the Royal Exchange, and 
purchased when scarce at no inconsiSerable cost, by those 
who had faith in their alleged properties. The allusicns to 
this opinion are very frequent in the plays of that age. 

I 

£very anecdote that tends to throw light on the introdnc** 
txon, or on the probable origin, of plants now cultivated for 
use, is certainly interesting, even though it is not quite per* 
feet; I venture, therefore, to ad<l the following. 

SevenW eight years ago, Mr. Lambert brought to me a 
small paper of seeds, on which was written, “ lliU Wheat;*' I 
opened it, and found the seeds contained to be scarce larger. 
than those of our wild grasses; but when viewed through a 
lens, they perfectly resembled grains of wheat. 

Of these seeds, he was so good as to spare me a few, 
which I sowed in a garden, the remainder he sowed; our 
crops very unexpectedly proved to be wheat of the spring 
hind, and the usual size, the grains of which were nearly, if 
not quite, as large as those of the ordinary spring wheat. 

On this, Mr. Lambert applied to Mrs. Barrington, from 
whom he had received the seeds, for information of the 
countvy from which they came; but she had, among the 
multiplicity of seeds received by her about the same time, 
forgot tlie exact iiistory of them; all she knew was, that they 
came from India, b«it from wliat part of India, she did not; 
recollect. 

From the writings on the paper, ** Hill Wheals* it is proba*< 
ble they caui^ either from the Peninsula, or from the hilly 
countr}^, fur within land from Bengal, as the province of 
Bengal itself is a flat alluvial soil, entirely level. 

The hill wheat, however, is no doubt known to some per¬ 
sons, who either are now in India, or have returned from 
it into this country; and it is- certainly a matter of some 
importance to know^ what they can inform us on the sub¬ 
ject of it; especially whs^tber this wheat is a cultivated, or a 
wild plant; as we shall, if the latter is the ease, aacejrtoin two 
of the greatest desiderata of cultivators; the country where 
^ ■ wheat 


STRUCTIJIIE AND OPWcE THE STOMACH. 
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g^rows spontaneously; and the nature of the grain in 
its original state, when unassisted by the fostering haiffl of 
mw* 



Observations on the Structure of the Stomachs d^ereni Ani^ 
tnals^ with a View to eltkcidate the Process of converting 
animal and vegetable Substances into Chyle* By Everard 
Hom£> Esq* F* lip S** 


XllE observations on the stomachs of the porpoiseff and 
of ruminating ahiiDHis, contained in two former coniniuni- 
cations, led me to believe, that the fourth cavity of the rutni- 
naiit's stomach, while the animal is alive, is always divided, 
in a greater or less degree, into two portions, in one of which 
is included the plicated structure, in the other, the villous. 
In some genera, this division is permanent^ as in the caoiei 
and that tribe; in others only occasional, as in the bullock, 
deer, sheep, &e. 

If this opinion should be found to be true with respect to 
animals in general, it will throw considerable light on the 
processes carried on in the stomach, and lead us to eonclude,' 
that the food undergoes two changes in it, the one prepara¬ 
tory to the other, and that it is the last of these, which forms 
the chyle. 

With a view to investigate still farther this very interesting 
Abject, 1 have been led to examine the inftrnal structure of 
the stomachs of different animals* 

In this inquiry it will be found, that the same substances' 
are digested by stomachs varying considerably from each 
other^ and tnah]{ of these varieties can at present in no other 
way be accounted for, than by referring them to the general 
principle, which pervades the structure of animals, making 
them run into one another by a regular series of minute 
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* Alnldged from the Philos. Trans, for 1807, Part 11, p- l^'O. 
•f See oar last vul. 
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'sTKtTcrijftB orncs op tbk. stowapu. 

elittngee of form, so^ to compose one connected chein^ 
frod^which we derive the fullest evidence of the power and 
wisdodi of their Creator. #> 

The stomachs of all ruminating animals have three dif* ^ 
ferent structures; the first of these is cuticular; the second 
has a secreting surface^ thrown into folds, on which are seen 
the orifices of glands; and the third is smooth and more de« 
licate in its texture* 

In tbe^ollowing account* it will be found that three similar 
structures are met with in the stomachs of quadrupeds 
wluch do not ruminate, and that the gradation between the 
most complex and most simple stomachs forms a uniformly 
connecttd senes, of greater cixtent than has been hitherto 
supposed. 

To complete the view of this subject is too extensive a 
pursuit for an individual, whose professional duties occupy 
so large a portion of his time as mine necessarily do. All 
that can be expected from one so circumstanced is to give a 
general outline, leaving the minuter parts to be filled up by 
those who have more leisure, but by no means more zeal, 
for studies of this kind. 

As the object of the present inquiry is to determine with 
as much accuracy as possible the shape the stomach puts 
on, while performing its functions in the living body, and the 
structure, which belongs tcf the different parts of its internal 
membrane, it became necessary to consider what would be 
the best mode of making such examinations* It was found, 
that the stomach ought not to be in a distended state at th? 
time of the animal’s death, for when this is the case, the air 


which is let loose^r even the shaking of the contents, eloir^ 
gates or stirftches the muscular fibres, so as to enlarge the 
cavity, aud give it a form, by no means natural to it* This 
partly arises from the weakness of the muscular fibrestthem*' 
Death destroya ^I'^as; but principally from the effect of death upon this 
the Ti^dity of organ, which destroys the rigidity of its muscular fibres, so 

reverse uf that they become easily elongated, even when much short- 
which takes eoed at the tioie death takes place* It is necessary to man- 
ury museks"' t*®" this circumstanee,d us it is the reverse of what happens 

in the voluutaiy muscles, which are generally known to be¬ 
come rigid at that time, and it accounts for the real fomi of 

the 
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due stomach having been much lessp^qaeatly ootieedr tbim 
was naturally to be expected. / 

To come at the real fonmof the stomach, it must he seen ^ ^ 
recently after death, before its muscles have been disturbed; 
in this state a gentle and gradual distensioa with air shows 
both the permanent divisions of its cavity, if there be any, 
in the best possible manner, and also any occasional musci;^ 
lar contractions, that are employed during life. 

The internal membrane is only to be met with in t natural l^^lntornal 
state recently after death, since the secretion fiom the solvent actcti 
glands frequently acts upon it, and destroys the surface, and ^ d«sih. 
the slightest degree of putrefaction, which comes on very 
quickly in this cavity, prevents the nicer distinctionf of struc¬ 
ture frpm being detected. 

To make an accurate examination of the different parts method 

of this membrane, it is necessary, that its folds should be the Sintcrnar^ 
extended, and the mucus commonly found adiiering to it inembraue. 
removed; which iqmost readily effected* and with the least 
disturbance, by inverting the stomach and gradually dis¬ 
tending it; and in this state only can the relative situation 
of the different structures bo ascertained with exactness. 

In examining stomuclis, with the attention directed to Often obscured 
all the circumstances above mentioned, it is found, that, in 
a recent state, the internal membrane is often completely 
obscured by mucus, which in many instances is inspissated, 
and puts on the iqipearance of a cutkular covering, from 
which it is with difficulty distingoisbed; in others it resem- 
iblesa fine villous surface, so very tenacious is its nature; 
and where the membraoeis irregular it adheres with unusual 
^firmness. e 

The interual membrane of most stomachs iw found to be Much more 

oonMderably more extensive than any of the other coats, geMrluhan 
and much more so than it appears to be on a superficitd ex* the other coatsu 
ominatioii; togii is only thrown into longttodind and 
Iransverse folds, but is sub^vided by slight fissures into a 
number of small portions varying in shape and sixe in dif* 
fisvent parts of the saoie stomaeh, but generally smallest 
near the {floras. This appearance^was at fi|fst mistaken for 
the reel internal structure of the membrane; but when in* ^ 
atrted apd distended, so as to be put upon the stretch, all 
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tliese disappear^dt and*it becanse v«iy thin and amooth. 
This'^is seen most readily in the human stomach, knd in 
those* of camivorous animals. 

4 

Such distention enables us to examine the internal struc¬ 
ture of parts, but this' is not to lead us away from their 
more natural appearance; since the functions of this meip- 
brane could no more go on were it unfolded to a great ex¬ 
tent, than the musrtilur actions of the outer coat, in ati 
overstretched state of its fibres. 

In proof of this observation, I have known an instance of 
a child three years old, who, being left al6ne at dinner, ate 
so large a quantity of apple-pudding, that it died, which 
raised sitspicion of its having been poisoned. On exami’^ 
nation after deaths the whole stomach was distended to its 
utmost extent, and rendered qnite tense, which was the only 
apparent cause of the child’s death. 

Mr, Home next proceeds to describe the stomachs of a 
considerable number of ahimals, his aUe and minute ex¬ 
amination of which is illustrated by several excellently en¬ 
graved plates; after which he gives the following general 
observations. 

In the stomachs of ruminating animals, the processes the 
food undergoes before it is C(»iiverted into chyle are more 
complex than in any others. It is cropped from the ground 
by the fore teeth^ then passes into the paunch, where it is 
mixed with the food in that cavity; and it is deserving of 
remark, that a certain portion is always retained there; for 
although a bullock is frequently kept without food seveif 
days b^ore it is killed, the paunch is always found more 
than half full; anfi as the motion in that cavity is known to 
be rotatory by the air balls found there being all spherical or 
oval with the hairs laid in the same directten, the contents 
must be intimately mix^ together; the food is also ooted 
on by the secretions belonging to the first aqd second cavi* 
ties; for although they are lined with a cuticle, they have 
secretions peculiar to them. lO'the second cavity these Wp* 
pear to be conveyed through the papillee, which in-fhe deef 
are conical; and when elcamined by a lens the foMis of ^diich 
is ^ un inch, they are found to have three distinct ortfiees, and 
i\uit part of ^ch papilla oexjt the pmnt is seimtvaospwmn^ 

Thesq 
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These secretions are ascertained ^r. Stevens’s eR|>eii« 
meats to have a solvent power in a slight degree, Ace 
vegetable substances rontaiiJed in tubes were dissolved in 
^ the paunch of a sheep** 

Ibe food thus milled is returned into the mouth, where Second stage, 
it }s masticated by the grinding teeth; it is then conveyed 
into the third cavity, in which it would appear from the 
gasf let loose, that a decomposition takes place, and 
thence it is received into the upper portion of the fourth 
cavity. 

The changes which are produced on the food in the first TheOthsto* 
three cavities are only such as are preparatory to digestion, 
und it is in the fourth alone this proceM is carriedfi>n. In tiun. 
the plicated poition the food is acted on by the secrerion of 
the solvent glands; and in this portion of ^e caVity of the 
deer's stomach small orifices are seen in tlie internal mem¬ 
brane leading to cavities, the sise of a pin's head, which I 
consider to be the openings of these glands, since they bear Formation nf 
some resemblance to those of other stomachs. In the lower pfeiedVn m a* 
portion the formation of chyle is completed. Jowei ponJon. 

In birds with gizzards the food goes through*very similar Bird? withgia 
changes; it is picked up by the bill, which in smaller birds 
separates the husk fmin the seed, it then passes into the 
crop, where it is acted on by the secretions of that cAvity, 
after which it is received into the gizzard, to undergo the 
same change produced by the grinding teeth of the rumi¬ 
nants; the secretion of the solvent glands is then poured, 
fipon it, acting upon the nutritious part before it is spread 
upon the glandular structure at the orifice of the gizzard, in 
which last situation it is formed into chyle. 

In the whale tribe, the first cavity, although lined with ^hale titbo* 
a cuticle, has secfetions peculiar to it, and therefore cor¬ 
responds with the first and second of the ruminants, and 
with the crops of birds with gizzards: it aasweie however a 

9 DUmfiitio Phy$ittlogica inavgwalit b AUmentorum ctscoctiwif, A^ 
tfift ^wardo Stevens, K^inb. 1777. 

+ Mr. Davy and Mt. W Brande examinA this gas, and found It to be Not the fer- 
Martmuble, and not to cotiuin carbonic acid; whichesUblishea adif- montalSve pro- 
fvrsQCc bstwssn this aii4 furmeotatlop. 
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Acihicr purpose by Ai^Bolving its contents suiSciently to 
pre^fot the necessity of ramination* or the use of a gizzard. 
The second cavity performs same office as ihe plicated 
pwtion of the fourth cavity of the ruminaDt, and the fourth 
iathat in which the chyle is formed* This complex struc- 
tfure of the stomach in the whale tribe, although it gives it 
an. appearauce of great ucniiarity to that of the romiaant. 
Different from formed on the same principle, since the ad« 

trite^though a di$ianal oavitiea in tbe ruminant are to prepare the food for 
wmilarity in process of digestion; while in the whale tribe no snich 

pr^MUation is required; but as the fishes they feed upon are 
swallowed whole, and have large sharp bones which would 
iq^re afy surface not defended by cuticle, a reservoir be¬ 
came necessary, in which they may be dissolved and coa> 
verted into nourishment, without retarding the d'gestioa 
of the soft parts. The very narrow communication between 
the second, third, and fourth cavities, resembles tfie open¬ 
ing between the csurdiac and pyloric portion in fishes* 


structure. 


AnivnaTs near* 
to the ru« 
tninants. 


Hare and rab* 
bit. 

Kuxninate oc- 
cagionaSly. 


The stomachs of this tribe of animals are therefore in¬ 
troduced here, as being next in order with respect to 
the comple]rity of parts, and having by the divirion of them 
fod me tp the present investigation, although it is by no 
means their proper place, with respect to their mode of di¬ 
gestion. 

The animals, nearest allied to the ruminants in their mode 
of digestion, are those which, bke them, retain a portion of 
food in tbe cardiac extremity of the stomach, that it may 
undergo a change, before it is submitted to the action of 
die, aolvent liquor; and when so hard aa to render it neqea^ 
sary, return it again into the mouth, to be masticated a' 
second timev 

The bare and rabbit are of this kind; the cardiac portion 
of the stomach is never completely emptied, and they pecar 
rionally ruminate* In proof of both these foots, a rabbit, 
which had been seven days without food, dicS, and the car¬ 
diac portum of the stomEcb was found to contain more 
than half of its usual quantity of contents; they were 
rather softer than coraifroo, and a number, amounting to 
50 or 60 of distincriy formed pellets, the size of shot, were 
collected together in the cardiac extremity! irame^ately 
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below the oeaophayus. These couUl^ol; b^ve been fefQMlA 
ftt the time of eatiD§^» since id seven days the addon ^ 
stomach would have destroyed their shape. They mmilt 
i therefore have acquired it by the animal chewing the cud« 

This second class of ruminants have Docuticttlar 
to their stomachs, which may arise from their being moie from tbe 
cautious feeders tlian the other5» so that they are not liable 
to receive into the stomach any thing which can mjura its 
internal membrane. All that portion of the stomaehi wUeh 
corresponds with the first cavity in the true ruminant^ hts 
one uniform strnctore, and is covered with a viscid mucn^ 
but beyond this there are orifices, which I believe belong to 
solt'ent glands of a very small sbe; and toward thg pylorus, 
the glandular appearance is of a different kind i so that in 
these stomachs the changes thofoed goes thioogb correspond 
very closely with those it undergoes in rurainantSi 

The next order of animals with respect to digestion con- Reaver and 
sists of the beaver and dormouse. These, both in the shape 
and general appearance of the stomach, as well as of the 
teeth, bear a close affinity to the hare; but they have a glan« 
dular structure peculiar to them, which seems to correspond 
with the solvent glands of other animals; and as the dor¬ 
mouse empties its stomach completely, there is reason to be- 
lieve, that the heaver does so likewise, and that neither of 
them ruminates, since the regurgitation of the fbod would be Probably do 
attended with difficulty from the situation of these glandular ruminate, 
structures; and it is probable, as they do not ruminate, 

*the increased secretion of a solvent liquor renders it unne¬ 
cessary. 

The changes the food undergoes in^these stomachs are Link between 
only two; it is acted upon by the secretion frdhi the solvent 
glands, and afterward converted into chyle by the secretion ruus. 
of those near the pylorus. This is a less complex process 
than in man^of the stomachs not yet taken notice of, and 
IS exactly similar to what takes p]ace in carnivorous animals; ^ 

It may therefore be considered as a Gonnecting link between 
the ruminating and carnivorous stopachs. ' 

After these, wliich form a regular series from the rumi* Watsmt. 
are the stomachs with cuticular reservoirs, in which 
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the fbod n hiaceratec^, before it Ss submitted td the peocesa 
ef digestion. Atiimala of this kind are the water rat» in 
which there is a permanent division between the cuticular 
cavity and the digestive part of the stomach; the common ' 
ret and the mouse, in which there is only a muscutar one. 
The cuticular lining is thick and imper\’ious; beyond it is a 
glandnlar part, that secretes a mucus found adhering to its 
surface; and farther on are orifices, which appear to belong 
to the solvent glands. These animals do not ruminate, and 
there is a kind of prcMrision in nature to prevent regurgita- 
tiea of the^ood. When kept without food for several days 
they completely empty their stomachs. 

The hirse and the ass, although animals in all other re¬ 
spects different, correspond so very closely in the structure of 
their stomachs with the rat and mouse, that their stomachs 
must be considered of the same kind- 

In these the food is rendered easy of solution by re- 
maiiungiB the cuticular reservoirs; it is then acted on by 
the solvent liquor, and in the pyloric portion converted into 
chyle. 

The stomach of the kanguroo, from the peculiarities of 
its structure, forms an iiiteribediate link between the sto^* 
machs of aaimals which occasionally ruminate, those which 
have a cuticular reservoir, and a third kind not yet noticed, 
with processes or pouches at their cardiac extremity, the in* 
temal membrane of which is more or less glandular. The 
kanguroo is found to ruminate, when fed on hard food. 
This was observed by Sir Joseph Banks, who had several oft 
these animals in his possession, and frequently amused him^ 
self in observing their habits. It is not however their con- ** 
stant praotiqc, »nce those kept in Exeter Change have not 
been detected in that act. This occasional rumination cou* 
uects the kanguroo with the ruminant. The stomach Jiav- 
ing a portion of its surface covered by cuticle, renders it 
^milar to those with cuticular reservoirs; and tke small pro¬ 
cess from the cardia gives it the third distinctive character; 
indeed it is so sniall^ that it would appear placed there fof, 
no other purpose. * 

The kanguroo's stomach is occasionally divided into a 
greater number of portions than any other, since every pari 
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t>f it, like a portion of intestine, can h%oontrected septi atriy1 
and when its length, ai>d the thinness of its coats are ciDin** 
dered, this action becomes nocessary to propel t|ie foo^d from 
^ one extremity to the other. Such u structure of stomach 
makes regurgitation of its contents into the month very ea¬ 
sily performed. The food in this stomach goes through se* 
veral preparatory processes; it is macerated in the cuuculgr 
' portion; it has the secretion from the pouch at fhe cardia 
mixed with it; and is occasionally ruminated. Thus pre¬ 
pared, it is acted on by the secretion of the solvent glao4^ 
which probably are those met with in clusters in the course 
of the longitudinal bands, and afterward converted by tbe 
secretions near the pylorus into chyle. S 

Tbe animals, whose stomachs have processes or pouches Anlmab with 
at their cardiac extremity, are the kangaroo, bog, pecari, fh* 
hippopotamus, and elephant. 

The pecari*s. stomach bears tbe nearest resemblance to Pecari. 
those with cuticulat reservoirs, having a portion of its surface 
lined with cutigle; but it only extends to a small distance 
from the termination of the oesophagus, and is not continued 
over any part of tlie great curvature. 

The hippopotamus's stomach 1 have never seen, and Dan- Hi^jpopotamat 
benton's description and engravings are taken from that of 
a foetus; so that the structure of its minute parts is imper¬ 
fectly known; but there is no doubt of there being a large 
pouch on each side of the cardiiic portion, and there is 
son to believe, that no part of the cavity of the stomach is 
iMied with cuticle. 

Tbe elephant’s stomach is the most simple of this kind. Elephant. 

It bus no cuticular lining; the elongation at the cardia is 
only a continuation of the general cavity, distingnisbed from 
it by the membranous septa ; and the broad one may act as 
a valvf, and occasionally preclude the food from passing. 

In these stomachs the pouches at tbe cardia can only be 
connected with^be preparation of the food, softening it by 
means of their secretions, orretaidiag it within their cavi¬ 
ties;,the other .glandular structures are similar to U)osc in the 
ass and rat, only more conspicuous. * 

It is deserving of remark, that the internal structure oflnphyiworouf 
the sumachs fitted for^digestiug vegelabfe substimees, cor- strucuire of 
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tfie womadh tote'wftll the kind of teifth, thm it heft bfeetr 

to^h« 0 ??^* The axifmels with ohisael te^h 

have mr iinifennrty in the fttrocfore rf their fttomachs; those 
of tHe beaver and dormouse bein|^ of one kind; the hare*fk 
Odd rkhbiffl of another; the equirrers 6f a third, resembling 
thtft of the TQOilkey; the guinea pig*s of a Iborth, diffipring 
froUi that of the squirrel, in there being a greater dispropor- 
tioti between the thickness of the coats of the cardiac and 
pjrMic portioms; the rat tribe of a fifth, which resembles 
the stomach of the horse and ass, animals Whose teeth have 
a very different form. 


Greater anaio- On the Other hand, all the ruminants with horns have one 

stracturfcof stomach; all those with figlitingteeth another, 
weapons of as has been observed in a former paper; also all the animals 
fence. projecting tusks have Ac pouches'^ the cardia; which 

appear to be peculiar to them, although Acre is no connect 
tion we yet know of between these weapons of defence and 
Ae stomach. 

Elephant. As Ae elephant’s grinding teeth are the best fitted fbr 

preparing vegetable food for digestion, so the stomach in its 
structure approaches nearer to those of carnivorous ani¬ 


Animals that 
feed on fruits* 


Human sto- 
ttuch. 


mats. 

' The stomachs of which the structure has been hitherto 
considered belong to animals that feed on vegetables, and 
chiefly on the leaves, roots, an4 branches of plants. In the 
gradation towards carnivorous stomachs, we are next to take 
notice Wf those that belong to animals whose principal food 
is the fruits of trees, which appear to require less preparatio^t 
for Hie process of digestion; ^ this kind are Ae stomachs of 
Ae squirrel and haonkey. These in their general appear^ 
tfnee resemble very closely the human stomach; at least the 
fisW upportnnitiies. Which have occurred to me of examining 
them, have not enabled me to detect any circumstance^ in’ 
wbich they difi^. ^ ^ 

The human stomach appears to be the uniting link be¬ 
tween those that are fitted only to direst vegetable Mb- 
stances, and Aose that are entirely carnivorous; and yet we 
find in its internal stniSture it kt in every material respect^ 
nmilar to those of the monkey and sqtiirrdi, wfn^ otily di¬ 
gest vogetriile productions, a^ also equally similar to Adlie' 
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of cttroivoroufl anitiiftls. From this* n Witold op^iOOiv ^ 

many parts of vegetables Ore as eanfy digested as aaittal 
substaocesy and require the same organs for that purpose; 
hut others again require a particular preparation^ without '' 
which they oatinot be converted into chyle; of these last 
the principal are the grasses, which the hunun stomach is Grasses notdi- 
uriVible to digest. 

The human stomach is divided into a cardiac and pjflone Divided into 
portion, by a muscular contraction similar to those of othOr 
animals; and as this circumstance hu not before been taken 
notice of, it may be necessary to be more particnlar in de¬ 
scribing it. 

The first instance, in which this muscular contraothm was FlistinsWasa 
observed in the human stomach, was in a woman, who died of observed, 
in consequence of bedig burnt. She had been unable to take 
much nourishment for several days previous to her death. 

The stomach was found empty, and was taken out of the 
body at a very early period after death. It was carefully in¬ 
verted to expose its internal surface, and gently distended 
with air. The appearance it put on has been already de¬ 
scribed. The contraction was so permanent, that after the 
stomach had been kept in water for several days in an in¬ 
verted state, and at different times distended with air, the 
appearance was not altogether destroyed. 

Since that time 1 have taken every opx>ortunity of eka-Geneimi^ 
mining the human stomach recently after death, and find 
that this contraction in a greater or less degree is very gene¬ 
rally met with. The appearance which it puts on varies : but varies in 
sometimes it resembles that of the ass, so that this effect U 
wot produced by a particular band of muscular fibres, but 
qriseH from the muscular coat in the middle ppitioa of 'the 
stomach being thrown into action: and this for a greater or 
less eirteirt, according to circumstances. When this part of 
the stomach is examined by dissection, the muscular fibres 
are not to be distingufshed from the rest. 

If the body be examined so late*as !e4 hours after death. Seldom oiKerw 
tills appearance is rarely met with, which accounts for its not 
having before been particularly notlcfhl. 

Perrault found a contraction somawhat stmilar in a lion's Lion'g«tmsch 
stomach, which opp^ured to him extraordinary, as it was 

only'- 


Tailcriahria Public LJUraryp 

Alcii. I'jo.A3.lSSi 


¥ 


Attempt to 
produce it in a 
cat' 


Cannot be pro¬ 
duced artifi- 
tiatly. 


Dof. 


Food dissolved 
in the cardiac 
portion j 


V * OffStm Olf tHE StOllACff. 

4^1gr with ut^memt^ce out of foar^that were examuaed* 

He ip.ves ^ draurij^ ;OC the app^rance* but makes no oom^ 
on the caqse of the ooqfraction 

Finding.this €(;^ttraction was met with, when the hunmn^ 
stomach was nearly empty^ 1 endeavoured to produce it in 
the oatp by having th^ stomach emptied by means of an 
emetic a short-time before the animal’s death. This did mot 
however succeed; for although in tlie contracted state the 
line between the cardiac and pyloric portions was very dis¬ 
tinct, and the last more contracted than the former, yet 
upon distending the stomach with air, the middle portion 
relaxed equally with the rest. The contraction at this part 
is tberffore only be seen, when these fibres have acted in¬ 
dependently of the others; which takes place while the func¬ 
tions of the stomach are going on, but cannot be artificially 
produced. 

In examining the stomach of a dog in a contracted state, 
and afterward when it was distended, the line between the 
two portions could be distinctly perceived, even after the 
contraction was destroyed, by the longitudinal folds of the 
internal membrane of the pyloric portion all terminating 
there. 

That the food is dissolved in the cardiac portion of the 
human stomach, is proved by this part only being found 
digested after death; the instances of which are sufficiently 
numerous, to require no addition being made to them. J'his 
could nut take place unless the solvent liquor was deposited 
there. Mr. Hunter goes so far as to say, in his paper on 
this subject, “ there are few dead bodies in which the sto¬ 
mach at its great end is not in some degree digested/’ ^ 


* La con^rmation du ventricule 6toit particuli^re, et bien dlffiSreatea 
ce sujet de eelle, que nous avons trouves aux autres lions, quo nous 
avons clifiscques, ou le ventricule etoit semblabie 11 celui des cbiens ^ 
des chals; ayant un fond ample et large vjcrs Torifice 8up6rieur qui alloit 
toujours en s'etrecissani versie pylorej mau celuiaci avoit le fond so- 
pare en deux, en quelque^fagon comme les ammaux qui rumioent. 
Ce forme particuU^re du ventricule n’etoit qu*eu un seul des quatre anU 
maux de cette etp^e que nous avous dluequ^, sqavoir deux liom et 
deuxlionnes- ^ 

MifHtAra pour servir d PUulUre Natvreik d$f Animmut^ drwdf per 
M. Perrauit, Fol. £(L 167G. 


That 


AVP OVWW Of «it£ STOKiCH^ 

ami 


1 # 


a 


<( 


T^iat the chyle is not formed, there, and also that it »’COmt the chyle 
plenty formed before the food passes through the pylorus, is py'i^rlc*^ 
proved by ..he result of some experiments. of Mr* Hunter's^ 
made upon dogs in the year 1760; and as they were instituted 
for a very ditfereut purpose,*-thatof determining whether the 
gastric juice is acid or alkaline,—the results were detailed 
without any possible bias* 

The stomach of seven dogs were examined immediately Dogs examine* 
tter death, which took place while digestion was going on ; 

'ific among other observations the following appear among Mr. 

Hunter's notes made at the time: 

In all the dogs the food was lcas( dissolved, or even 

mixed, towards the great end of the stomach, but became 

** more and more so towards the pylorus; and just within the 

pylorus it was mixed with a whitish AuicI like Cream, which 

was also found in the duodenum/^ ^ 

He afterward adds; It is plain, that digestion is couh 

pleted in the stomach, as none of the crude food is found 

beyond that cavity; and even within the pylorus there is the 

** same white Auid, that is met with in the duodenum/^ 

From the result of these experiments, as well as from the GLandK tliatsc* 

analogy of other animals, it is reasonable to believe, that the the sol- 

vent liuuor, 

glands situate at the termination of the cuticular lining of the 
oesophagus, which have been debcriLed, secrete the solvent 
liqdor, which is occasionally poursd on the food, so as to 
intimately mixed with it before is removed from the cardiac 
portion: and, the muscular contragticn retains it there, till 
thit takes place. 

Such contraction being occasionally required in the sto* Curvature of 
mtcb, accounts for its being more or less bent upon itself, tbe stomach 
which renders it more readily divided into two portidbs by the * 

action of the muscular fibres at that part where the angle is 
formed.* 

It accounts for^^men occasionally ruminating, a process, Men occasictn* 
which, without such a contraction, could hardly take place. rumwwte. 
That some men ruminate, the accounts of authors are suffi*^ 
ciently expiioit to put beyond all doubt; particularly the in« 
stances collected by Peyer from Fabricius ab Jquapendatte apd 
•thers, as well as from his contemporaries, in all six or seven 
Vox...XX.«^May, 160g. C . instances. 
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An insfiince 
observed by 
the author. 


The contenU 
not discharged 
hy the first ef¬ 
fect of an eme¬ 
tic. 


Cramp of the 
stomach. 


Indigestion. 


instatitie^. t3f thesd, werdf examined after deadly fn tm 
of them the tdsdphagos was unusually tnuscalar^ but nvthing 
partfculaT was tnet Arith in thmtbmach t in the other, nothing 
issaiJ bf the (Se^phagii^/botthe internal surface 0 f the sto-'" 
teach was Very rough. 

The fact, however, does not rest on these authorities, hince 
a case of this kind has come within my own observation. 

The instance *1o which I allude, is a man I 9 years of age, 
bliQd, and an ideot from his birth, who is now alive. He is 
very ravenous, and they are obliged to restrict him in the 
quantity of his food, since, if he eats too much, it disorders his 
bowels. Fluid food does not remain on bis stomach, but comes 
tip again. He swallows his dinner, which consists of a pound 
and a half of meat and vegetables, in two minutes, and ia 
about a quarter of an hour he begins to chew the cud. I 'was 
once present on this occasion. The morsel is brought up from 
the stoniach with apparently a very slight effort, amd the mus¬ 
cles of the throat are seen in action when it comes into the 
mouth; he chews it three or four times, and swallows it; 
there Is Ihcn a pause, and another morsel is brought up. This 
process is continued for half an hour, and he appears to be 
more quiet at that time than at arty other. Whether the re» 
gurgitation uf the food h voluntary or involuntary cannot be 
ascertained, the man being too deficient in understanding tq 
give any information on the subject. 

lliis contraction of the stomach also explains th<;icircum« 
stance of its contents not being completely <iischarged, by the 
first effect of an emetic, which only empties the cardiac jfbr- 
lion: the contraction preventing the pyloric poilion from be¬ 
ing emptied till the violence of the stratait^ ceases, at which 
thne rdaxation takes place. 

It may also enable us to account for many symptoms that 
occur in the diseases of this organ, particularly the VHrieat 
cramps; to which it is Kable: as from the siluatron of the pain 
rhey ph^bly arise fro^n preternatural contractions of these 
musCrtlhr libtes, On 'tlie other’ hand, the indigesUon'met 
with in debilitalied’etamaehs teay proceed from this parthav* 
teg tost its pre^r degree of Action, atid tbarefore (hedbod is 
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ttol retahied in it to os to be Acted oli oy the different 
tiom. 

Th» hovcter ie not the fdace to enter into these subjects; 
the object of the present investigation has been to collect 
imcts in comparative anatomy, that may throw light upon the 
conversion of the food into chyle, and to abstain as much as 
pOTsiblefrom all matters of opinion;-—no easy forbearance in 
going over ground, that has given rise to so many theories, and 
which the mind cannot contemplate, without forming a variety 
of conjectures. 

The stomach of the truly carnivorous quadruped appears camho- 
to be made up of the same parts as the human. In the lynx, rewmblJthe * 
the different structures are more strongly marked, tho solvent buman, 
glands are more conspicuous, the pyloric portion is more bent, 
which renders the division between it and the cardiac more 
distinct, the muscular coats of the pyloric portion are much 
stronger, and on its internal surface glands are very obvious, 
which are not to be observed in the human. 

The stomachs of some carnivorous animals have glandular Peculiarities in 
structures peculiar to them; these are in the pyloric portion; 
there are also similar glands in the stomachs of some grami¬ 
nivorous animals, as has been already explained. The follow¬ 
ing may be mentioned as instances of this kind. 

In the lynx, a glandular zone surrounds the orifice of the 
pylorus. 

In the mole, there is a similar zone. Mole. 

In the stoat, and armadillo, there is a glandular structure and ar- 
M,, madillo. 

near the pylorus. 

In the sea otter, there is a glandular structure extending Sea otter, 
from the pyloric portion into the duodeaflm, described in a 
former, paper. . * 

In tracing the gradation from carnivorous quadrupeds to Gradation 
birds t>f prey, it would have been natural to expect, toat 
bat, which has uiings, and lives on animal food, should form birds of prey, 
un interuiediate link: this, however is not the case; the sto- 
macb of the long-eared ba| resembles those of small carnivo¬ 
rous quadrupeds; that of the vampyre bat, which will be Vampyre, 
feund to live on vegetables, has more the afqmacaikce of .an 
intestine, and may, from its form, be mistaken for the 
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flTUVCTVEE orricE^F the stomach. 

caecum and colon; in tlfis respect it approaches the jcanguroo^ 
and still more closely, the kangurot^at; its cardiac porlion 
is shorter, and its pyloric longenr stomach of that 

animal, and there is no valvular structure at the orifice of tlte 
cardia. 

The only real link between the stomachs of quadrupeds 
and birds ib that of the orniLhorincbus, which, however/U 
more an approach to the gizzard, being lined with a cuticle, 
containing sand, and having the same relative situation to the 
oesophagus and duodenum. The food of this animal is not 
known; it is probably of both kinds; the paprllse at the py** 
lorus, which appear to be the excretory ducts of glands, are 
peculiar to it. 

The stomachs of birds of prey arc formed upon the same 
principle as those of carnivorous quadrupeds, but their cavity 
is more a continuation of the oesoph^us, and the solvent 
glands are more conspicuous and numerous. Both these dif¬ 
ferences may be accounted for from their swallowing their 
prey whole, or nearly so; which requires a more direct pas¬ 
sage into the stomach, and a greater quantity of secretion from 
the solvent glands, than when the food has undergone masti¬ 
cation. The cardiac portion of these stomuchs is very distinct 
from the pyloric. 

In snakes, turtles, and fishes, the stomachs have the same 
characters as in birds of prey, but the cardiac and pyloric 
portions are still more distinct from each other, and the sol¬ 
vent glands are in general distributed over a larger surface of 
the cardiac portion. %. 

from the series of facts and observations which have been 
adduced, tbc following conclusions may be drawn. ^ 

That thh solvent liquor is secreted from glands of a some¬ 
what similar structure in all animals, but much larger and 
more conspicuous in some than others. * 

That these glands are always situate nearj^he orifice of the 
cavity, the contents of which'are exposed to their sccrcUoxi. 

That the viscid substance, found on the internal membrane 
of all the stomachs that were examined recently after death, 
is reduced to this state by a secretion from the whole surface 
of the stomach, )vbich coagulates albumen. This appears tp 

be 
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be by ovary part of the fourth cavity of the calfs sto¬ 

mach having the property of coagulating milk. 

'fhuprmperty in the general secretion of the stomach leads Weakslo* 
to an opinion, thiU the coagulation of fluid substances is ne- 
ccssRvy their being acted on by the solvent li^uoti and a feed, 
practical ;4^bscrvation of the late Mr. Hunter, tbaSffwnak sto^ 

. mach9,.c9ii digest only solid food, is in conflrmation.of it. 

That in converting animal and vegetable substances lafo 
chyle, the ibqd is first intimately mixed with the general ae-- 
cretiou of the stomach, and after it has been acted on by them, 
tli^espj^reritJiquor is pompd upon it, by which ihp nutritious 
part is dis^lved* This solution is afterward ipooyey|d ipto 
ttie pyloric poctioui where it is mixed with the secretions pe^r 
c'uliar to that cavity,and converted into chyle. 

The great strength of the muscles of tlie pyloric portion 
of some stomachs will, by their action, compress the con- 
Krats, and separate the chyle from the indigestible part of the 
food. 


In animals whose food is ensy of digestion, the stomach 
consists of a cardiac and pyloric portion only; but in those 
whose food IS ditlicult of digestion, other parts are superadJed, 
in which it undergoes 4 preparation before it is submitted to 
that process. 


III. 

Desenpiion of a Maclnne for Printing Paper H^ngingt^ Bjl 
^ Mr. John Middleton,^ Mar 

Y this machine the printer works with greater facility and Advantstres ot 
dispatch than in the usual way} and the tereboy, who could »selui»» 
with great diflicnlty serve one sicye, can by its means serve 
two with ease to j^rasclf. for [hi% intprovemept the honorary * 

silver it^edal was vOtpd \o Mf- Middleton hy the Society of 
Arts. The following description shows the natpre of this 
apparatus for facilitating the operations in paper-staining, and 
the apd dark grounds. 

* f KOm thdltWtt^tons of the Society of Arts, for 1807, |u 10^ 

Jdethai 



2^ A^VAEATVS TOE PA'nR'STAIElI^e. 

i. 

Method of printing Ugh* Grounds. 

* m 

Description of fl. I, fig. 1. A, the printer’s table covered With a soft; bUn* 
apparatus. woollen cloth sieve on which the colour is laid 

r 

and spread by a boy (called the tere-boy) with a hair brush. 
This cloth sieve is laid upon a leather sieve impervious to 
and it floats upon some gum liquor, in a wooden vessel C* 

D, D, two cords of 36 feet long, stretched from the table 
A to the other end of the room, and kep^ tight by a weighs 
at B. ^ 

F, F, an endless cord, passing round a grooved whM G 
under the table; over a pulley H, in the side of the table, and 
and over another I, at the other end of the room. Its use is 
to carry the cross-piece K, called the traverse, which is fas* 
tened to it. 

L, is a wheel fixed on the same^axis as the wheel G, but on 
the outside of the boarding of the table; it has three pegs 
projecting about four inches from its face. This wheel it 

' I« 

moved by the printer setting his foot on one of the pegs. 

Fig. is the traverse oh a larger scale. M, M, are two 
pieces of wood connected by a hinge at N, and when closed 
MO retained in that position by a ring O, put over the ends of 
them: it is connected with the endless cord, by a staple P on 
one side, and another staple on the other side, and slides alon^ 
the cords D, D, by means of two pullies R, R. 

Method of The operation of printing commences by putting one end 
printi^ light of the paper to be printed (which is 13 yards long and 2^ 
inches wide) between the divisions of the traverse (^. 3), an^ 
fastening it there ly thti ring 6. The other part of the paper) 
except wbrfc lies on the printing table, is wound round the 
fdlfdr 8. 'Hie workman takes up the printing blocfc with his 
right hand, d^ the face of it on the 'woolleh <h) the 
^ sieve, whibh the tere boy h^d previously spy|ad with imtotir. 

aiMl'^en places the block ^on the paper to he printed, giviag 
' it two of three smart strokas with a leaden itiall held in his 

left hand; he ihep removes' the block to Mpply It with mofO 
colofur from the sieve; and ddrkig this opnratieh sets hie loot 
upon the peg in thew^eei; and hs^fae rMMdn hit upi^bt ptK 
^ sitioH to bring, the J^Ioek over the tahfe, his '{hot pmses the 


apparatus for PAFEBrll|ArRIKO. liS, 

peg i^o\%n iifto the position 2, which, by means of the wheel 
(r, endless cord F, and traverse K, draws the paper forward 
on th^ table just the proper djst 4 nce to pi^at again* Whaa 
the whole piece is priuted, the tere-l^y^gof^ tp the end of the 
roum» loosens tlie paper from the traverse, and hangs it up to 
dry in folds> on loose sticks placed across racks attached to 
the ceiling. 


Method of printing Dark Grounds. 

The table and sieve for the colour are the same as in print- 
ing light grounds. The difference of printing consist in ap- 
plying the colour from the block upon the tabic, by mjeansoC 
n lever, instead of striking the block with a mall; tlie pressure 
of the lever forcing a greater quantity of colour upon the pa¬ 
per and in a more even manner. 

T, the axle of the lever, Y, the arm (15 inches long) to 
which the power is applied by means of a rope U, fastened to 
it, which has a treadle W at its end. for the workman to place 
his foot upon. X, another arm (6 inches Ipng} to which is 
jointed Y, a long pole, the end uf which is applied* to the back 
of the block 3, when the pressure is given. 

Z, an arm on the other side of the axle T, to which a 
is hung to balance the pole Y, 

Fig. 3, shows a section of the axle T with the anps V and Z 
projecting from it, and the manner in which the arib X is con¬ 
nected by a joint with the pole Y; the excellence of this 
psinciple^depends upon the very great increase of power, 
which is given by bringing the pole pear the centre of the joint 
#r axis. • 

* 

The paper being placed upon the table as in pTSi)ting light 
grounds, and the workman having placed bis block, furnished 
with qplour, upon the paper to be printed, puts his foot on 
the treadle W, attached to the cord Uj takes the pole from be¬ 
hind the piece oT wood 4, and applies i^s end upon the block 
U, and pressing down his foot inakA the impression from the 
block upon the paper* llts then lodges the pole behind the 
piece of wood 4, to bp out ctf the way ; he next removes the 
Uock to farnUh it again with colour, and draws the paper for¬ 
ward for Hnotliier ^ f^*wibcek4 as described 

uivtbeibnaer mode. * IV. 
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Am'Account of RcU^tim Tin Mint. Ry Mr. JotfiPJr 

a Letter to Davies Giodt, E$q. M,P. FAL3*. 


P^AR SlE, 


Penzance^ Afril 22,1507. 


The-mCne dfr* 
scribed* 


C'hlorite When I mentione4 th^ occurrence of pebbles of chlorite 

cr^taU^dtin. Cemented by crystallized tin, in the Rclistian mine,yoij 

expres^d a wish to receive a particular accoupt of tjjiis novel 

circumstance. 

« ) 

The Relistian mine is nearly a level with the surround¬ 
ing Country. The lode has been seen at the depth of 12, 25, 
50,65,75, 81, and .90 fathoms ffoin the surface. It's of 
different width in different paits; the extre^me width is 36 
feet, and in this part it is principally worked. As it extends 
cast and west (which in iU hie course}, its width gradually 
diminishes, till at the distance of fathoms east it is but 5 
feef; wide. It is composed (excepting the metallic subslanf;e>) 
of shist, chlorite, and quart^. In some parts the shist pre¬ 
dominates, and in pthprs the chlorite; the qpartz is through*; 
out the smallest component pgrt. The engine shaft (see plan A, 
t’L I, fig. 4) is sitpale 8 Ifathoms north of the widest part of the 
lode (B). Ip sinking the si aft a ^cokan (C), about ^ inches 
discovered, bearing a 5v.ath-east course, which cut 
the lode at an angle of 45°; aid heaved and disordered it. 

At the depth of 12, 25, and 50 fathoms, nothin^ was dig- 
povered in the lode but the cavities from whi^h the ore had 
been talcen away during the former period of working thi^ 
jnine, ^ 

At 65 fathoRts \n depth were found, dose to the 0oOkan, i| 
preat number of angulap fragments of shist, cemented by the 
sapie substance. 

At the dcqith of 7fatboRis the floqkan (C)^^ame 4 inches 
wide in the (A), aiyl continued of that size for 
thorns; it then b^^me divided into 4 parts or branches (O). 
p.bbiL'b? ®^each diverging ^oio itsfoimer cowrst, and'in this state, it pott*. 

tinved through the l^e (B),of which., firs^ai^t^ w«gh 

t IViiM. fSr 1S07, f m 
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to»inpose(H(>f cupper pyrites (E), and theh was dhcoreiod • 
body of pebbles (F), neari^ |2 feet square, extending in 
width to theextreme branches of thefloobnn. InthU pan-of^/oaideef 
the Iwle the shiat greatly predotpiuates f of course the pebbles 
are generally composed of shist, cemented in some parts by 
the same substance or chlorite^ jn others by oxide of Sio, ^ 

which is generally crystallized, and in some of the creviOcs 
there is a little (xippcr pyrites. It is singular, that a few peb¬ 
bles (perhaps not more than half a score) were found Of quite 

♦ 1 

a different nature from the others; they were composed of tii| 
in quartz coated with chlorite. 

The nebbles (lid no^ continue in a body to the height of 
piore than 2 futhoi : "cattered bunches, and single peb¬ 
bles, were fou I 4 * above apd 6 fathoms below the 

place in hich were ^rst discovered. It only sm- 
ccssary to '^dd. that the l.Je aas siqce been worked 16 &• 
thorns deeper t^an wheic the pebbles occurred ; it there ebn- 
sibiS for the most part Qt chlorite formed in a regtrfar masmer; 
not ihc least iruce of pebbles is to tie speq, nor is^de4 ^ 
disturbance in »he strata. 


1 am, *iear Sir, 


fenzanc€f Cc/t:pPv., 


ver^ dneerely yours, 


JOSEPH CAilN& 
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Jin Analysis oj the Waters :he Dead Sea and the River Jar^ 

^ dan. By Allxa n oeu Ma ecet, M, D, one qf the Physic 
citufs to Guy's Hospital. C^mmwaqqted by Sic if hsoh Taw * 

VAITT, f.A. S*. 

■ V , ' ^ 

Ths D£I^1 pi* Afp))altit«, i, sitaate tn tb« pead S«i, 

fpuaern p^rt of SyriA» near Jerusalem, and occupiei an «x> 
of about 6q or JQ iniles iu length, ^id /rpm 10 to SO in 
breadth. Thu lake has been from.>tiine immemorial cele- 
pQ occount of the intense saltnem of its waten, which 

f 
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Only analysis 
pfH. 


ii|,ajQ«t^«%^pmcnt 9 ithnf aqiimls or vegieUliles from Uvii^ 
iEi^lk|| 9 C 4 ^rit^frQm wiaich. it has. derived its name* it 

this gitaiityhu existed ia the earliest 
$tgsk^ for independeatly of the frequent alhisions puMie to it ip' 
t^f Seriprtuvasy wq fiod, i^t described by several ai;|cient au« 
tHors, Entongst ajthers by S.Uabo%who wrote dpring the.reigp 
^ ^^gustus^ by Tacijtq&.t^ aad by Plinyt. Amongst ipoderu. 
trEveiierSi Pococke^, Yolncyg, SeXmI otbers^ have uo(iced anc) 
desq^ibed tbhi sipaolar spot. 

^pti4t|pugb the oj^t obvious pipculiurities have for a long^ 
time been in some degree known, the only chemical analyst, 
IJiave beenahle to find on reeprd is that which was published 
in the de PAqaJimut dts ScUnceP^ for the year 

VfBt by>lewr«« Macquer, Lavoisier, and Sage* The names 
of ](«avoi4ierf and of his two distinguished associates^ mighit 
appear to render any further investigation, of the nfiture pf 
this water seperSuoutf J but whoever has perused the paper in 
question :tnUSt be convinced, that the;^ gentlemen, however 
effect tp^their g$ne^.statements, neither attained that de« 
gree of accuracy of which modern analysis is sp^eptibje, nor. 
did they bestow on the subject that^slure. of attention, which 
is indispensable in miauto apalytjcal experiments. 

Waterbrooght Ti|e gentleman to whom 1 am indebted for the speciipcn' 
bo^by Mr. water of the Dead Sea, which is the subject of this pa- 
^ pUb JyfcAlft Goadoa ofXlunie, who recently travelled in that 

country, and undertook, not without some difficulty and dan¬ 
ger, an excursion from Jerusalem to this remarkable lake^ 
There ho himself filled und brought to Sir Joseph Hanks | 
phial, containir^ ej^ut one ounce and a half of this water,\ 
carefully co^ed,.and in a state of perfect preservation. The 
same gentleman brought also in another phial, somewhat 
larger, a specimen of the River Jordan, which runs iato the 
Dead Sea, without having any outlet, so that the river 
be expected to hold'in solution ingredrents adllogoue to those 
of the Lake itself. These «8pcciinens Sir Joseph-put into thd 
hands of Mr. Tennant, for examituition. But knowing that t 
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WMengaged in researches, Mr« IVzmant was tp eWi gi' 

fn| 1 ^ to entrost^mn mth thi^ anaiyiis, and to afford me Cm#' 

Unent opportunities of avgUSng of his assistaocem Ibe^ 
cpurse of ifae {ntjuiry. 

Being posi^ct^d but of a Btnall qualify of this water, ft J^minirp 
farther supply of which coiffd not easily be procured^ I was obwrrsiioaf* 

anxious not to waste any considerable portion of the spe^« 
men by preliminary trials. With this vSow, I began, by making 
a variety of comparative experiments oh artifictat* aelattohSt 
in ordet to ascertain the accuracy of different modes of ape* 
ratiqg; and knowing by LavensierV analysis, and also \nf the 
general effects of reagents applied to miftute quantities of the 
water, what were the principal ingredients which I might «x* 
pect to ^nd in it, I made solutions, the couteots of wbich I 
had previously ascertained with prechipn, so that by aiift* 
lysing these solutions in diffsrent ways, 1 bad an opportunity 
pf judging of the degree of aceuracy that could be expected 
from a variety of methods. Some of these trials I shall hrieffy 
relate; for although not strictly belonging to the parSidiiar 
analysis in question, yet 1 concaiye, that they may be of some 
general use, in pointing out the most eligible method to be 
pursued in inquiries of this kind. Indeed it must be con* 
fessad, that the minule chemical exainination of any indivii* 
dual substance requires so much time and patience, that to * 
obtain a knowledge of that substance only would selddms^ 
pear a sufficient inducement to such a laborious undertaking, 

^as it not always more or less connected with other useful 
Collateral objects. 

Siqr. I. , 

C€neral jPr<^riie$ qf ike Dead Sea* 


One of the most obvious peculiarities of the Dead Sea- General pr^ 
ymter, is its specific gravity, which I found to be 1*511, a de- **** 

gree of density scarcely to be met with, 1 believe, in. any other 
natural water. Thp circumstance bf this lake allowing bodies 
Cf considerable w.vight to float upon^ its surface was noticed 
by some of the most ancient writers. Strabo, gmongst others, 
states that men could not dive in this water, apd in going into 
}t| would not sink lower than the navel; and Pococke, who 

* > w • 

bathed 
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in it, relaties that he coyld lie on its surface, motions 
Ins, an^ in any attitudci withou^ dan'ger of sinking. These. 
psK^liarities, which I at first suspected of being exaggeratad, 
are fully confirmed by Mr. Gordon, who also bathed in the 
lekei and CKperienced all the efiects just related.* 

2. The water of tiie Dead Sea is perfectly i^ansparent, and 
does not^eposit any crystals on standing in olose vessels. 

3. Its taste is peculiarly bitter, saline, and pungent 

4# 'Solutions of silver produce from it a very copious preci*' 
|Mtate, sbMring the presence of marine acid. 

5. Oxalic acid instantly discovers lime in the water. 

S. The lime being-separated, both caustic and carbonated 
alkalies readily throw down a inagncsiaii precipitate. 

7. Solutions of baryta produce a cloud, showing the ex* 
istence of sulphuric acid. 

8. Noalumine can be discovered in the water by the deliv 
catetest of succinic acid corabiued with ammonia. 

9* A small quantity of pulverized bca salt being added to a 
few drops of the water, cold and unfliiuted. the salt was rea* 
dkly dissolved witb the assistance of gentle trituration, show* 
ing that the Dead Sea is not saturated with common salt. 

IQ. None of the coloured infusions commonly used to ns« 
certain the prevalence of an acid or an alkali, such as lit* 
n^us, violeti and turmeric, w^re in the least altered by the 
water. t 


I 


Comparative 

experiments.^ 


Sect. U. 

' * f, 

Prefiminary Experiments to ascertain the Contposition ^ the 

Salig concerned m this Analysis, 

Having sa^sfied myself by these preliminary experiments, 
that the Dead •Sea contained muriate of lime, innriatc of mag¬ 
nesia, and selenite, and ItH^ng no doubt bpth from the taste 
of the water, and from Lavoisiar's statement*, that it con¬ 
tained also common salt, J proceeded to the comparative exr^ 
periments above memioQcd.* 

The first indispensable step was to ascertain with accuracy, 
tjie proportions'of acid and base in the three muriates jusf 

ft I 

• Marquer, Laveisier, and discovered the three muriates, hut 
overlooked the amall quaiuitjr of selenite. 
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tanmed* 1 had alresdy done id the coarse-h imM 
gKineftI inquiry^ whidi I bej^n sotac time ego iQ 'tioqlenMe 
tion with Mi% ^ennatit^ tnd which htt been of gread ttseii 
tnfi^on the present occasion* But« Ak partiealoTi of that 
series of eacperitnents moy probably be pabliriied at adme 
future period^ I shell now confine aysetf to iwh 'feneral 
suteioents m iiuine^ateiy beioug to my Subject* 

1* The compontioa of muriate of iime woo aaoertmaed Muriate «r 
by poaring a Iimwd' measure of muriatic acid oo « piece 
pure marble of known wei^t, and more than euffieiOBt^to 49*89 aciit 
satarate the acid. The mnaintng poitioa of marfate being 
then weighed, and the solution evaporated iiod heated-to 
ledoees, the proportions of add and earth were easily de* 
duced. But in order to draw such an inference, it was ne** 
cessary to ascertain with precision the quantity of pure lime 
in a given weight of marble, which, flbm a numWof ex« 
periments performed with great care by Mr« Tennant and 
myself, appeared to be 56*1 parts of lime in 100 of marble# Martfe con* 
From a great variety of trials, made with conridemble otten* tiots 

tiou, and with due allowaucie for any accidental circum* 
stances, muriate of lime appeared to consist of 50*77 parts 
of lime» to 49*23 of muriatic acid. 

2# To ascertain the pi-opurtions of earth and acid in mu- Muriate of 
riate of magnesia, required a synthetic process, somewhat 
difierent. To a known weight of pure magnaria perfectljr 
calcined, a known quantity of acid* was added* and after 
the whole of the magnesia was dissolved, the remaining por^ 

(ion of acid was saturated by marble. From thf loss sus- conuinsof 
talnedby the marble, and the known proportions of acid 
^ and magnesia used, the composition of^unateof magne¬ 
sia (supposed perfectly free ftom water) was deduced, ^and 
the pnqiortions resulting from several careful trials, were 
43*99 P^rts of magnesia, to 56 01 of muriatic acid# 

3. Muriate of soda was analysed by various methods. But Muriate of * 


, * By a known quantity of acid is meant as much acid as will dissave i 
inowQ weight of marble. In all these experiments the quam[|(ai of 
acid were hot weighed, but measured by means of a pecidiar appara¬ 
tus,' and the real weights or intrinsic qushiities of acid, corrcspoodiag 
to the.measures in i^uestion, were, easily deduced from the results above 
mentioned. 

tba 
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I ttiail mnr teHkm ooa^slftd in |irecipt* 
Ac^ by « solution ^ silver lr«m « known #ii^ 
of wmnote of todn, And inferring the ^wopoition of aad rmd 
wikaii from ibe qneotity of luoa edmen obtwaod. Tbit 
immwr enquired a previouBOxact knowledge of the. proper^ 
tinaa of acid and stiver in luna cOrnea« Is order to 
tain this point, a known quantity of leid wmb |»reeipitated 
Mtttiateof sll-'Vf nitrate of silver, and the weight of the hiaa cornea, after 
>er» being melted and heated to redness, mdioeted 19*0f parts of 

ncid to ^-95 of ogcide of silver. The composition of com-* 
'moassit^eBlonlated firom these data, proved to be 46 parts 
(Ofwdd feo 4i4 of sodsi 


SfcCT. lit. 

Cmparative Analyns of artijicial ^lutionSi 

ArtiBeial soiu- I Bhall not enter into all the particulars of the variotla 
tions of these analyses of artiUdal solutions, resembling the water of the 
mitsanalysed, which diretted me in the choice of the method 

which I ultimately adopted. But it may be proper to state, 
in a summary manner, tb^ principal means which Were tried, 
and their respective defefts and advantuj^es. 

These artificiil mixtures all contained the three muriates 
above mentioned, but in each of them the small quantity Of 
aifclenite was altogether disregarded. 

I. The first bf these solutions was evaporated tb dryness, 
and the|esidiie exposed for near an hour to a red heat in 
a platina crucible pretty closely covered. The object of* tins 
Was to drive off the acid from the magnesia (muriate of 
magnesia being c^composable by heat), and after separating^ 
'this earthafrom the other salts by means of distilled water, 
to precipitate the lime by carbonate of ammonia, and to ob¬ 
tain the muriate of soda by evaporation to dryness* But *I 
ilestdi^not soon'found, that the complete decomporitibn of muriate of 

completely de- muffoesia by heat. Under these clrcumstancfs, Was extremely 
Compose the _ ;/ ^. ... _ / 

muriateof difficult, if not impossibW; and accordingly*tbe results ob- 

Wagiicsia. taiped fVom this method iiidicat;ed considerably less magne¬ 
sia and proportionally ^nore lime, than the solution r^ly 
contained. The quantity of cooiinon salt was tolmwUy 
curate; 


£• Frott 



' ff. Ftorm itmMhernmflvR* soh^oti ^ 

fajr mtftlbte of EfhiMnttt) the m a gn^a ihto 

iMct m 8ti op€fi'c^otble, aiHl the c^oyflidli'iitt 

•# before, End ejt pw tire 10' alE# heit 

The result was aitiafoetory both Ee to ^e lithe ttadlttlijgiSe* The muriate of' 

ahft birt as the Seperatio^h of the better chhiM only be 

jfleted by long contTnaed beat, to m t^en vessel, I fbtmd tioa. 

the muriate of soda materially reduced by sublimation, Etfd 

was therefore obliged to abandon this mode df proctfediog. 

9. From a third artificial aoltftion, the lime Wtt pret^-* A ddtrisliotf 
tated by oxalate of ammonia, the timgneaia by ear b O lia ttettf 
ammonia recently prepared,- and the sea salt was 'obtained 
as usual by eraporation and desiccation in a low tfd heat. 

The object of this mode of operating was to supersede the 
necessity of applying a red heat in the first instance.' But 
I was agidn disappointed; for the magnesia was bnt imper* 
fectly precipitated; and in ofder-to separate the last fStetions 
of this earth, it was necessary to cakxne the last residue 
containing the muriate of soda, which gave rise to the same 
objections as in the former experiments. 

, 4* The last and most successfol method consisted in di- Mostsuccer* 
riding the artificial sulution into two portions. From oneof method, 
these the muriatic acid was precipitated by nitrate of silver, 
and its quantity ascertained. From the other the lime was 
separated by oxalate of ammonia, and the magnesia by 
caustic potash * i and the respective portions of acids belong* 
riig to each of these earths being calculated, the quantity of 
inuriate of soda Was inferred from the remaining ifBaatity of 
acid. 

I This method afforded remarkaUy accurate results. The Only objeptioe 
only objection to it seems to be, that the mnriate of soda 
being only estimated, and not actually obtained, if any er* 
jrour be made either in the estimation of the acid -or ia the 
sepahitiou of the Ibne and magnesia, these eirours mast also 
ultimately affeat the computation of the muriate of soda, 
without allowing any immediatemaans of detecting them. 


a Or, bf carbonate of ammoaia. in thE ease the pr^ipUatiWi loC 
AagDeiU k not 80 perfect; but the precipitate fails down more quickly, 
and the separation of any toffiaining ponion of this mith may he* uitk 
mately completed by heat. 


» 
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This 




Wjfcitei pi^ 


jotreatmeft* 11ii» pb[i«ettol^ luwerev, tt b a great degm 
•ttseicBiotwl. ^.^paitjiba pf the portiolu of the solution* from one of 

which die* oomiDoo salt can t|p obtained muleconipoted a 
and the present method has this pUditicmal advaotagt^ that 
the quantity of acid is a sort of check* which* .when cop^ 
ttacted with some other point of compariaou* prevents dby» 
gross errour in the computation of the mrtbs from escaping 
notice. • 

This plan being very similar to that which ,1 actually fol* 
lowed in the analysis of the water of the Dead Sea* it may 
be worth while to mention the summary results of the com** 
parative experiments which decided me in its favour. 

The artificial solution contained: 

c 

Salts. Acid. 

Muriate of lime. 8*17 grains 4*02 grains. 

Muriate of magnesia • * 26*10 r= 14*62 
Muriate of soda ^«• • • - 25*00 = 11*50 


Actual eon* 
Sents-of the soh 

huisu. 


59*27* = 30*14 


And the contents inferred by the foregoing method, 
were: 


Contents pven 

hr analysis. Munate of lime. 8*14 

Muriate of magnesia «• 25'62 
Muriate of soda •••••• 25*47 . 


Acid. 

4*01 grains. 
14*35 
11*72 


59*23 zr 30*08 

ill !■ — -II —.1*. «t 


«• Sect. IV. ^ \ 

% 

Analysis af the Dead Sea Waterm 

Analysis of the I oow come to the actual examination of the water qf thc 

Sea wa- J)ead Sea, the particulars of which will be found much short* 
ened by the jiteceding observations. • 

* These happened to be very nearly the real proportions of >ialts in the 
Pead Sea; yet this coincideijce was a matter of mere accident; lorwhea 
1 mixed up the ingredients, I was led to suppose iVom Lavoisier's psper* 
chat their, proportion in the Dead Sea was v^y different from that whieh 
1 afterward ascertained. 
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so gr&ittf of this water (the whole sappfy et whkli 
tttjttolinted only to 540 grams) were put into a glass capsikle, 
and slowly evaporated in a ijater bath, by means of an ap^ 
propriate apparatus, the temperature of the capsule being 
constantly kept within 5 degrees of 180^. The object of 
this^periment was simply to know the weight of the stdid 
contents of the water, dried under various degrees of heat, 
and to obseive the appearances produced by evaporation. 
After a few hours, and when the residue had ceased to lose 
weight, tlie saline mass, whilst still warm, appeared in*the 
form of a white semitransparent incrustation, which yielded 
to the touch, being soft, and of a pulpy consistence. In 
cooling it became hard, and of a much more opaque white 
colour. When examined with attention, the borders of this 
mass were found covered with small cubic crj^stals^ and the 
same appearance was observed, though less conspicuously,, 
in the centre under the saline incrustation, when in the state 
of semifusion just described. On standing in the air for 
some time, the white opaque mass gradually absorbed water 
from the atmosphere, and returned to a liquid state. The 
20 grains of the water, thus evaporated and diied at 180°, 
weighed, whilst still warm, 8*2 grains. 

2. The same saline mass, being afterward exposed in a 
sand bath to the tempemture of 212® Fahrenheit, was re¬ 
duced to 7*7 grains. Hitherto not the leask smell of muria¬ 
tic acid was perceived, nor did any decomposition appear to 
take place. 

*3. But having raised the heat about 15° higher,^he resi¬ 
due, after a few minutes, was found reduced to 7*4 grains; 
|nd on redissolving it, a few insoluble whitc^particles appeared 
floating in the solution, showing an incipient degomposition 
in the muriate of magnesia. 

It aj)p«sar8 from these expeitroenta, that 100 parts of the 
Dead Sea water yield *<tl of salts dried at 180®, and 38*5 
dried at 212®*. ^hat proportion these quantities bear to 

• the 

* If the qusatity of osterUU upon whiqh these results are founded 
dtou^d* appear too tmaU, 1 would observe, that, if the bulk of salt be 
considerable, it u impossible to dry it accurutely, owing to the trust 
which forms on the surface, and prevents the escape of moisture. Hut 

Uoa, D . at 



By evapora¬ 
tion. 







nitrate of 
barytes. 


£y muriate of 
^ver. 

% 


Muriate of am* 
monia added. 


Oxalate of am* 
monia. 


Wne vbf »9 pfirfectly deprived of waters will be 
iecQ from the sobseqaeni results* I now pass on to the pbp« 
mical ejeapninatioa of the water* 

4* To 100 grains of the I](ead Sea water a few drops of 
muriate of barytes being addedy a precipitate was obtaipe^» 
" wbtebs after being well washed and exposed to a low re^ 
b^t on a piece of laminated platina, weighed O'Op grain^ 
which* allowing for the unavoidable loss attending the mani¬ 
pulation of such very minute quantities, may safely be called 
0*1- grain. This residue, on being heated with Ouat of 
lime, instantly ran into a globule> and was evidently sul¬ 
phate of barytes. 

5* To another portion of the Dead Sea water, weighing 
250 gpuios, a solution of nitrate of silver being added till it 
ceased to produce any precipitate* a quantity of luna cornea 
was obtained, which after careful edulcoration and exposure 
to a ted heat, weighed l63*2 grains, a quantity equivalent, 
according to the proportions above stated (secC II, 3], to 
31*00 grains of real acid. 

6. To the remaining solution a little muriate of ammonia 
was added, in order to remove the unavoidable smalt excess 
of silver, and this new precipitate was separated and well 
edulcorated. 

7* The clear fluid, which had been much increased ip 
bulk by these edulcorations, being concentrated to about 3 
ounces, a strong solution of oxalate of aenmouia, warm, but 
not neariy boiling*, was added to it, by which a precipitate 
was obti^ned, which collected and washed with the u^pal 
precautions, and after deducting 0*076 grains pf limef for 


at any rate no perfecteaceuracy can be relied on respecting this kind of 
limited desioifation, as its completion depends in a great degree on the 
shape of the vessel, the thickness of the stratum of salt^ drc. 

a The precipitates of lime by oxalate of ammonia lubsi^ more 
readily, if the solutions be used warjnj'lbut when concentra^ sn^ 
heated to the boiling point, this.test acts also in some degree on nagnfr 
sia, a circumstance which in the present Instance was to be particularly 
;iVoided. 

fThepcopordon of lime^n selenite, and of aotdin sulphate of barytes, 
ate taken £tom a paper of Mr- Chene>nX',ia Nicholson's Journal, II, 
ia which diey are stated to be 56'4 of lime in 100 parts of sdeaHei and 
£4 parts of acid in 100 parts of sulphate of barytes, 

the 
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tlie* 0*136 grains of selenite belon^np; to grams of 
Witter, yielded 4*814 grains of pure lime := 4*66 grains wA 
rr 9*48 grains muriate of lime* 

1 should not omit mentioning, that the method which t 
Used in all my experiments to ascertain the quantity m pure 
lime in oxalate of lime, consisted in driving off the oxalic 
acid a low-ted heat, and adding to the calcareous residue, 
then converted into a subcarbonate, a known quantity of 
muriatic acid more than sufficient to dissolve the whole 
lime. A piece of marble of known weight was afterwards 
added to take up the excess of acid, and from these ^ta 
the quantity of lime was jcalculated with gr^t precision. 

8. The clear solution containing nitrate of magnesia, 
nitrate of soda, and a small excess both of oxalafe and mu« 
riate of ammonia, and amounting in bulk to about 4 ounces, 
was exposed to the heat of a lamp for concentration ; hut in 


a few minutes the mixture became turbid and began to de¬ 
posit a white powder, which, from former observations, I sup¬ 
posed to be oxalate of magnesia. To this solution concen- Subcarboiut* 
trated to between ? and 3 ounces, and still warm, I added ammonia, 
carbonate of ammonia with excess of pure ammonia. A 
considerable' precipitation immediately appeared, and the 
mixture became opaque and milky. The next morning, 
however, the fluid had become quite traneparant, and in« 
stead of a white impalpable precipitote, 1 found clusters of 
perfectly pellucid crystals spread over the bottom oflbe 
vessel, with distinct interstices between them. 

Tliis salt was no doubt an ammoniaco-magnesian carbo« 
nate; and the remaining solution, although still containing, 
will presently appear, a vestige of maghesia, was so far 
free from it, as not to have its transparency difturbed by 
caustic potash. These crystals, after being well washed 
in distjjled water, were exposed to a gentle heat to drive off 
the ammonia, in consequence of which they crumbled down 
into a white impalpable powder, exactly resembling common 
carbonate of magnesia. This pov^der being then treated, 
and its quantity estimated, in a way,similar to that whidt 
bid been employed with the lime; and being increased hf 
tbctaddttiiui of about 0*5 of a grain of a similar precipitate 


(which hod escaped the action of tbi carbonate of atomonia 

D ^ and 
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ttnd was abtittoed (rpm the last remaining «oIutioD by eyap^ 
ration and calcination), amounted to 11*10 grains of pur? 
niagoe8ia::14*15 grains of mpriatic acid zz 35'25 grains of 
muriate of magnesia. 

' The muriate of soda was next estimated from the 12*29 
grAinaof muriatic aeid found to remain after substracting 
the sum of the two portions (4*66 grains and 14*15 grains) 
belonging to the lime and magnesia, from the 31*09 grains, 
or sum total of acid. These 12*29 grains gave according to 
the proportions before mentioned (sect. II, 3) 26*69 grains 
of muriate of soda. 

10 . From these several results brought into one view, and 
the salts being supposed heated to redness, 250 grains of 
the Dead Sea water appear to contain. 

Salts, Ach). 

Contents of Muriate of lime ..•••• 9*490 grains 4*66 grains 

fhe watey*°^ Muriate of magnesia • • 25*25 =z 14*15 

Muriate of soda. 26-695 r: 12*28 

Sulphate of lime .. 0*136 

61561 31*09 


or of 100 , And therefore 100 grains of the same water would contain. 


Grains. 

Muriate of lime. 3*792 

Muriate of magnesia. 10-100 

Muriate of soda. 10*676 

Sulphate of hme .. 0*054 


I 

24-622 


Sect. V. 


\ 


2d. analyst;:, Second Analysis of the Dead Sea Water hy a Method some- 

uskaS different from the former* 


by ^ somewhat 
different mode. 


In the mode of proceeding just related tome small loss 
in tbe earths might naturally be suspected to have taken 
place in consequence of the previous separation of the avid 
and indispensable edulcoratious. Besides, the muriate ef 
soda being nec-essarily decompc^ed by the first part of ibe 
process, the analysis could not have been considered m quite 

satisfactory. 
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^tic^ctory, had not the cominon salt been procnred tin^ 
tet’ed by some other process, 

1. Tn order to obtain these points, 150 grains of the irater 
were treated, with reganl to the Hme and magaesia, exactly 
0 s |n th|e foriner analysis; but in this case, the acid, instead 
of being actually separated by silver, was only calcnlafed 
from the former estimation (sect. IV. 5). 

3. The result proved perfectly agreeable to my estpecta- 
tion^ It yielded a little more Ume and magnesia than the 
former analysis, but this excess was scarcely perceptible. 

With regard to the muiiate of spda^ I was able actually to 
procure by evaporation as much as 1^*1 grains of this salt, 
the actual quantity of which, inferred" es in the preceding 
analysis, was 15*54 graips, a difference easily accounted for 
by the necessity ^f heating the salt to redness for its ulti¬ 
mate separation. ' 

3. On sumipiiig up contents of these ISO grains of 

the water, they appeared to be as follow; 

* 

Salts. Acid. 

Muriate of lime. 5*88 grains 2*89 grains. Contents of 

Muriate of magnesia - - - • 15“37 = 9*Ql grains by 

. « . this iinalysis. 

Muriate of soda.15*54 zz 7’i^ 

Selenite.•. 0*03 

36-87 18-65 


And consequently the proportions of these salts in 100 Proportioxu ^ 


grains of the water would be: ^ ' 

Qr^ini. 

« Muriate of lime 3*920 

Muriate of magnesia.- • • > ip*249 

Muriate of soda.10-360 

, Sulphate of lime.. • • • • t P'054 


« 24*680 

-? 


Hie coincidenfic of th^se results with those of the former 
analysis was such as 1 could scarcely^ have expected to in¬ 
crease by further trials. The last statement, however, I con* 
aider m the most aepurate of the two. 


r 















^ i|iTW JOEStAN. 

General tflcult It n»aj Aerefore ^Ki^tated in general terms, that the P.ead 
Sea wafer contains about one fourth of its weight of saJItj^ 
suppos^ in a state, of perfect desiccation; while, as I ob« 
sjerved before^ if these salts be only desiccated at the fem- 

r tire of 180% they will amount to 41 per cent of t^e wa^ 

This great difference between the two states of desic-- 

&tibn depends on the grea^ affinity which muriates, partiou^i 

larly that of magnesia, hate for water. Muriate of soda is 

scarcely at all concerned in this difference: for T found, not 
*»■'*'* 

without surprise, that 100 gruns of artificial cubic crystals 
of ‘muriafe of soda, being fused and heated to redness in a 
ptatina crucible, lost at most half a grain. 

Proportions of ' fh the analysis of Macquer and Lavoisier, the solid con* 

feofe of the Dead Sea are estimated at about 45 per cent of 
the water, and in the proportions of nearly 1 part of com¬ 
mon salt to 4 of muriate of magnesia, and 3 of muriate of 
lime; proporiions widely different from those which I had 
obtained. But their mode of operating, which they can* 
didly relate, was so evidently Inaccurate with regard to the 
separation and desiccation of the salts, and in general so 
deficient^ in the estimation of quantities and proportions, 
that these eminent chemists cannot be considered as having 
aimed, in this instance, at any thing like an exact analysis. 

It may be observed also, that these gentlemen found the 
specific gravity of the water 1-240 instead of 1 - 211 , as 1 
have stated it to be; but it appears, that their specimen had 
suffered some evaporation previous to their experiments, 
since they found crystals of common salt in one of their bot¬ 
tles, which could not have happened without evaporation* 
Ths proporti.. Betides, the specimen which I examined was, I understand, 

lu^ra^er^ from a ptri’of the lake not more than two miles 

smaU, distant froSi th‘e mouth of the Jordan, a circumstance which 

may perhaps laccount for its being somewhat more, diluted, 
than it might be found in other parts* 


SK^aterol the 
Jordan. 


Sect. VL 

Jhafysis of the Water of the Bioir 

^ , • fti 

As I had scarcely two ounces of this water^ 
tained but a very small proportion of saline 

. * would 


WAWa 0» frfE 

httv« been in vain to aim at adalyatng it tritV stviot 
ai^racy. Yet 1 thought it worth White to endeavour 
tt&m ais exact an e8tiniation»of its contents is I could, oa 
account of its connection with the Dead Sea, into which, as 
was observed before, it jioars its waters, and appears to ro» 
l^ain in a stagnating state. This spedmen was brought 
frdm a spot about three miles distant from that where the 
river enters the Dead Sea. 

From the perfect pellucidity of this water, its softness^ 
and the abs^cc of any obvious saline ta^^ I was led to sup¬ 
pose, that it was uncommonly pure, and could in no degree 
partake of the peculiar saline qualities of the Di^ Sea. 
But I was soon induced to aher my opinion by the following 
results. 

f 

1. The same chemical reagents, as were us^ to asceo- 
min the general properties of the Dead Sea water, being 
applied to this, produced analogous effects. The same 
three muriates and even the vestige of selenite were dis* 
tinctly discovered; and this resemblance became more 
striking in proportion as the water was concentrated by 
evaporation. 

2. 500 grains of this water b^ing evaporated at about 
200^, the dry residue wdglied exactly 0*8 of a grain. This 
makes the solid ingredients amount only to 1*6 grain in 
1000 grains of the water, a singular Contrast with the Tmd 
Sea, which contains nearly 3Q0 times that portion of saline 
matter. As the water was concentrating, a few white par¬ 
ticles were perceived on its surface, and a few others ^gradp- 
atly subsided. When dried, the residue appeared in the 
form of a white incrustation, the upper edge of wmch 
exhibited great numbers of very minute cryslals, which 
fi-om their saline taste, and their cubic shape, discoverable 
by aid of a microscope, were evidently common salt. 

3. Distilled water being thrown on this residue^ a minute 
portion of it remained undissolved, and on pouring an acid 
on this substance, a distinct eifarvescence was produced, 
showing tbe presence of carbonate of lime. 

4. ¥*rom the clear fluid a precipitate was obtained by 
aiiilide pf khittionia, which, dried but not calcined, weighs 




Appartntly 

pure. 


but analogous 
to that of tho 
Dead Sea CZ'' 
cept tn 
<itTcngth. 


Apparently 

contains -rir 
only of its solid 
contenu* 


Ml # 
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^0 MEASURE OF Oy .TRE G^ROMAVOM COAST. 

. Qm From ihe remaining c|ear splution a n^ago^Maii |Ri£r 
cipitate was produced by amcnonia ^nd phosphoric Biddp 
which, aft^ dn ving off the ammonia by heat, weighed Q'iS 
of a grain. 

6« The solution had sidjlercd too ^aoany alterations to aU 9 w 
me to separate, with any degree of accuracy, the puiriate of 
soda; but irotp a variety of circumstenoas, 1 thought it po| 
unlikely, that it would have been found pretty nearly in thjt 
same proportions, with respect to the other salts^ as it exiita 
in the Dead Sea. 

The Dead Sea ^ The ^fertence I drew from this was, thgt thfe River Jor^ 
^me^water*^ might go^ihly ^ the source of the saline ingr^imts of 
concentrated the Dead same source of impregna* 

byevapofftion. might hp common to both. This inquiry, however,. 

would rj^quire i^iqtjkch more correct knp^lqdge both of the 
proportions of the salts, qnd of loc^ cirppmftqnces, t^an | 
have been able to obtain. 


VI. 

^cfounl of the Measurement of an Are on tie Meridiau 
^ ihe Coast of Coromandelt and ihe Length ^ a Degree 
deduced therefrom in the Latitude of ^3*^ 33'f Bg Bfigttdo 
Si^or WiXiUiAM Lamrtov. 


f Concluded fiom VoLJpJjf, p.3)7-y 


Reductions of 
the hypothe- 
nufes. 


The reductions from the hypothepuaes to bring them tq 
the horizontal level were made by nuiqbering the feet froni 
the old cl^ain as they were measured, viz. by calling 33 
chmns 320Q feet, which would be 330p*115 feet by the new 
chain; but this would produce no sensible ^rrour in thq 
versed sign of a veiy small angle, and on that accounf these 
decimals were not taken into the computetioas which wa^ 
thought less necessary, since the whole deduction dul not 
amount to three inches. Neither was apy t^en o^ 

the different blights of Che hyppthenuaes or^ey^ oncabpife 
another, as that difference was too trifling to gfle^ a 
thirty or forty chwns. 




suuauRE Of f wHuit* on ira« co«NiA!rBai> couf. |[| 


tiimed at ibe sa^te liittanca fro^i ^ c^tre of tbe 
Wore i;t was reduced to the level of the see, end ifae 
pendiculer height pf the sovth extremity, erhich I }my<B 
fidered as nearly the general height, has been taken for that 
purpose. That perpendicular height was pbtained hy com- ' 
paring the south with the nor^ extremity, and the height of 
th.e latter was deteripined by obsennations made at the race- 
stand and on the aea>beacb, where allowrance has been made 
for the terrestrial refraction. The folljewing is manner 
in which it has been determined: 

On the top of the race-stand, the under part of the Bag Detcmiimtias 
OP the bepch was obaeryed tp be d^resaed 9^ SO'; and 
the beach, the top of the raoe^stand wap .elevated 7' IS". 

When-the instrument waf op the pl«tfiNPci4||^ i^p-stand, 
the' axis of the telescope was on a- level enth the top «f the 
rmling, which wps observed from tiie beacb. But the 
beach the axis of the telescope was four feet below the part 
of the dag iphich had been obserntd.. 

Tlie horizontal distance from the station on the stand to 
that on the beach is z fW- Then as 19208 :4 :: 

Rad-: tan. 4J", which must therefore be added to the ob¬ 
served depression pf the flag. Hence Q' 30" + 43" =: 10' i 3" 
js the depression of the axis pf tb^ telescope on the beach, 
observed from the race-stand. 

Now the station on the beach is nearly at right Mgles 
to the meridian^ therefore^ by allowing 6<)957 fathoms to 
t}je degrees 19203 feet will giro an arc of 3' 9'" very 
nearly, which is the contained arc. And the difference be- 
tween the depression and elevation being Q' SS'\ we have 

= S"*5 for th« terrestrial sefraction* Hence, 


since the pbserved elevation pf the stand, pius An/f the con¬ 
tained arc, would give the aqgle subtended by tlie perpen¬ 
dicular height of the stand above the telescope at the 

^ch, were there pp ref|ractipn> we shall have 7' 16" + 2^ 

5"*5 = 8" 44" for the true angle subtended by the 
pendiculat height, which being taipen as tangent to the ho- 
raontaf distauce and radios, we have R : tan. 8' 44" :; 

: 49*797 fliet the height required. But the axis oF 
tieksct^ on the beadi was determined^ by levelling 

* down 



diiwatd thewfttet, lafb^91^l€§ fVef ftbif^T^thes^. 

•dded to the abovei give ^*’963 feet for the petpendictl^ 
tor hMght of the top of the etimd above the lord of thtf 
eea^ 

Now the top of the raoe-statid was determined by tovOM 
ling to be 31*95 feet above dre north extremity of the banOi 
whiehj' taken foom the odier> leaves 33*713 for thO nortlf 
extlemity of the base abo'te the sea, which extremity be- 
iog, hf the table, 99*96 fo^t above the south extremity, 
we shall have 16*753 feet fiwm the perpendicular height 
of the sodtb extVc^ty'of the HntEf abbve the level of the 
sea; and ftj8»ra this hetgiit the length of the base has been 
reduced. 

Tho angles df v ^hMiod nnd dopressibki wore takas by the 
cireutor iristmtocsil^ /torn a itieOn of several obserratiohs, 
and the errour of r^llhifmtion was corrected by turning the' 
transit over, and the'hoHtoetal plate half round* But the 
Vireather was rather duH-du'riilg the whole of thcito opera* 
tions. 

Major Larabtoftthen proceeds to give the particulars of 
the lUeasurenient ^of his base line, commencing in lat« 13* 
00' 99 * 59 " N., and extending 40006*4418 feet south^WeSt* 
erly, making an angle of 10' 36" widi the meridian. 

Commencmenl 0 / the oper§ium$ from the hose* The large 

theodolite^ 

froperest sta. After the comptetlon of the base lii^, there remained 
uoiia selecicd. iiftportauce to be done until I received the large 

instrument, wtocb at^ved in |:he beginnfhtg'of September. 

I bad however madwan excurmon down' the sea coast, as far ^ 
as Pondicherry, for the , purpose of selecting the properest 
stations for determining the length of a meridional arc. 

This and the measurement of a degree at right-angles to 
the meridian 1 considered as the first object of this work: I, 
accordingly lost no time in proc^ding to aS'cotnpTish theto^ 
desiderata. • * * 

Theodo’ite. The instrument above pllnded to Was mtfde hy Mr. Gory; 

and is in most respects the same as thart described by 13^ 
fieral Roy in the Philosophkai TranSacttonl for thoytif 
1790 , with the improvemhnts made idterWards mftlie mhutff 

icope^ 



09 A TOV- COAOMAWCL 4gll^ 

ficofiety and in an adjustment to the ierticoi axis^ hf wbidh 
the circle can be moved up or letdown by meana^af iWv 
capstan screws at the top of |he axis. These are mentioned 
in the Philosophical Transactions for 17S5t in the accounts 
of the trigonometrical survey. By sinking the circle on the 
axis, it is better adapted for travelling* and when the mscram 
scopes are once adjusted to minutes and aecoudst on 
limb of the instrument* the circle can always be brought, 
back to the proper distance from them. Great attention 
however is necessary in bringing the axia down, so that the 
wires in each microscope being fixed at opposite dots on the 
limb, they may coincide with the same dots when the circle, 
is turned half round, or made to move entirely round, and 
in a contrary direction to what it had been/Xaoved* before; 
which latter method has been recommended by the makevik 
This circumstance respecting the axiaeheuld be moat 8Ci'ii» 
pulously attended to before the adjustment of the microme* 
tors begins, so that when by arrangiDg the lenses in such a 
manner that ten revolutions of the micrometer may aoswer 
to ten minutes ou l;he Umb, and therefore one division to 
one second, the circle can always be brought to its proper 
height, by trying the revolutions of the micrometer. 

It has however been found from experience, tlud uulesa 
in cases of very long and troublesome matches, it is not no-^ 
cessary to sink the axis. The carriage being performed aU 
together by men, there is not that jolting winch any other 
mode of conveyance is subject to, and as I found, that a 
considerable lime was taken up in adjusting the axis b^asa 
the revolutions of the micrometevs could be brought to their 
^ntended limits, 1 therefore lend it aside, unless under tbe 
circumstances above mentioned. w 

Tbe semicircle of the transit telescope is graduated to 10' of 

of a degree in place of 30 ^ which was the case witb^tbe 
semicircle described by General Ray, and the mierometer 
to the horixonUrt microscope applied, to this semicircle, 
making one. revolution in two minutes, and five revolutions < 
for ten mioutea oi\,tbe limb; and the scale of the microme* 
ter^b^ug divided into sixty parts, each part is therefore^ two 
of the circle. 

^ Anundjet^af experiments have been made for determine Errour nf tiie 

. ‘>euuciicle. 

lllif k 





Xine collie 

iTiAtton* 


^ A bV run t^t^xnStt WAsf* 

h%the errour of the setniciiTle, and to ascertain the placb 
of the fixed leire in the horizontal tpicroscope^ so as to divido 
the efroo^. It has appeared in the event, that the telescopfe 
|>eingin its right position, (that is, when the limb and mi¬ 
croscope were on the left hand,) and the fixed wire placed 
at zero bu the semicircle, when the circle or limb of the 
theodoKte was turned 190^ in azimuth, and the telescope 
tnrh^ over, the fixed wire was then distant from zero on 
the opposite part of the arc by a mean of a great many ob¬ 
servations 2' 57'\ the half of which is tlverefore the errbur* 
This half Was carefully set oS from zero by the movable 
microineter wire, and the fixjSd one brought to coincide with 
}U On the right application of this errour, there will be 
1' 2B"*d to add to the elevations and subtract from the de- 
presdions. The observations for determining this quantity 
were repeated at different times, and under the most favonr-^ 
able circumstances; the adjustments of the whole instru¬ 
ment being frequently examined, and the level applied to 
the telescope revereed at most of the observations. For tlie 
line of collimation, as these corrections depend on having a 
well defined object, 1 fixed a bamboo upwards of a mile dis¬ 
tant frqm the observatory tent, and tied round it several 
narrow stripes of black silk, one of which was near the ho¬ 
rizontal wire when the axis of the telescope intersected the 
staff after being brought to a level by the bubble. Then 
the instrument being adjusted, and the telescope directed to 
the bamboo being perfectly level, and the wire of the mi¬ 
crometer in the piece brought to the intersection of the cross 
wires, the angular distance to the mark on the bamboo was 
measured by fthe rens of that micrometer, and the wire , 
brought back to the point of intersection of the other wires. 
The circle was then turned half round and the telescope 
reversed or put again into the same Ys. The levelling; ad¬ 
justment was then made, and the angular distance from the 
intersection of the wires to the black mark a^in token, half 
the difierence between which and the fprmer was of course 
the errour of colHmation.j This errour wat repeated!j 
dueed till it became vay small, half by the finger screw of 
the clamp to the semicircle, and half by the adjuat^g ' 
screws to the tdveliing rods. After that, the rfoapiu^ 

* rouf 


• • 


MlEAaVBB Ot ox THE OQEOBfAX^L I^OAISfU 

rotff was repeatedly exacaiaed and fAind to be 3"*426 I 9 .I 10 
sobstractedfroin the elevations and added to the depveMQos 
when the telescope is in thc^ ordinary positioni or when tbe 
semicircle and microscope are on th^Jeft hand; bat vtce 
nersa when in the contrary poittion. These errours of the 
semicircle and line of coUimatiou being opposite, the result 
from comparison will be, ** That when, ekvaiioni or depress 
siom ore taken with the semicircle, must be added to 
the former 9 and substracted from the ^ 

And that when the elevations and depressions are taken 
by the micrometer in the piece 2 ''*S 6 must be deducted 
from the end added to the depressions. 

The micrometer in the focus of the eye-glass of the tnin- Micrometsr. 
sit telescope is the same in dl respects as the one oientioned 
by General Roy, that, is to say, the circle or scale ia divided 
into one hundred diviuons, and there is a nonius fixed to 
the upper part of the telescope, which defines the revolu* 
tions of the micrometer as far as ten for the elevations, and 
ten for the depressions* Several experiments were made 
with the same marked bamboo, for ascertaining the value of 
these divisions, and it was found, that seven revolutions and 
(il '4 divisions were equal to ten minutes on the limb of the 
semicircle, so that one division was equal to *788 of a se* 
cond. 

Having given tables of all the angles, Major Lambton 
adds. The angles have been taken with much care, and 1 Remark* sn 
believe with as much accuracy as the nature of such a pro- 
cess admits of; difficulty, however, veiy* frequently avoae 
from the haaiiiess of the weather, which rendered the ob- 
Jewels at the very distant points eatremgly dull, and oo«a« 
sioned some .irregularity in the angles. Whenever that l^p- 
pened, the observations were often repeated, and in case aujr 
one, in pMicular, was diiferent from the oilier so much as 
tea i^couds, it was rejected till the three angles pf the tri* 
angle bad been observed. If the sum of these angles, wgs -* 

near what, it ought to be, no /urtl\pr notice was taken of it; 
but should the supi of,the tli^ee angles be nearer the ft-utli 
by taking it into the accounts and {hat there appeared an 
irregularity in the other two observed angles, d have made 
it a rttla.l;o take each deserved angle as a correct .pne, and 

’ divide » 


^ ^ A ON ’TME eoi«¥. 

idivfde ihe excess or deVect bettr^n the other two, and theh 
cmOfitde fVotn il]e given side the o^er two sides; and after 
doing the, same thing with eadi of the angles snceessively^ 
a^ean dC the sides, thus brought out was taken, which, to 
'ematn fihiits, will always bfe near the tnith. 1 then varied 
thekelection of the observed angles, rejecting such as I bad 
'teason to doiibt; and by correcting them, and computing 
the two Te^itired sides of the triangle, those which gave the 
sides nearest to whset hatd been brought out by the other 
ine^od were adopted, let the errour be what it would. Thi^, 
however, has rarely happened i amd when it did, great pre-> 
cafUtion was used; and no angle was rejected, without some 
seasori appeatnd to render it doobtfuK 

In correcting the observed angles to obtain those made 
hy the Ohords, I have used the formula given by the Astro> 
wOmer Royal, in his demonstration of M. de Lamhre’s pro^ 
ttem, which appears in the FhHosophicai Traitsactions for 
1797^ spherical excess is of course had from the well 
, hp o w n method of dividing thetirea of the triangle in square 

flCconds, by the number of seconds in the arc equal to ra- 
dhis, where the number of feet in a second niay be had by 
n^g the degree as has been commonly applied to the mead 
ftpliere, or the mean between the degree on the meridian and 
its perpendicular. This being of no farther use than to 
tfheck my emmr tiiat might happen in computing the cor¬ 
rections for the angles. 

f 

Qiuarvatiotu bjf the Zenith Sector for the lutitude ^Paudree 
etotian, and the station near TrivandepmuiD; and the 
length qf the celfftial arc. 

Zenitji sector. The zellith sector, with which these observations have 
been taken, was made by Mr. Rumsden, and is the one id- 
luded to by General Roy, in the Philosoidiicd Tmnsactiotis 
for 1790 , beif^ then unfinished. The radius of the arc is 
* five feet, aud the arc itkelf is of that extent to take in nine 

d^yees on each ade of the zenith. It is divided into do* 
grees, and smaller divisions of 90* eacb« which are num¬ 
bered. Each of these ^ast is again subdivided into fonr^ ^ 
Si eub. The micrometer, which moves the tc4e8copo and 
aro, is graduated to seconds^ and one revolution Qovii tho 
• ' arc 



Tw coMMiitPu ^ 

QVjSF r 10*' 08"^ but tbe scale iJeiag larp, a smaU f»c« 
ttba of A aecoiid can be easily defined* The coDSt;raotiMi» 
and improvements to the zenith sector^ are so well known* 
that a minute description of it here would be unnecessary* 

It will therefore suffice to Bay»« that as far as so delioifte an 
instrument can be managed in a portable observatory, or 
travelling tent* which never can oftr the advantages of a 
fixed* well contrived buildUng* 1 have every reason to be sa* 
tisfied with it* 

Hie time I oommenced observing at Paudree station was Obsemtlow« 
during the heavy pact of the monsoon* which ocouianod 
frequent interruptions: and although I had intended ob¬ 
serving by at least throe pSL^d stars* I only succeeded to my 
satisfaction in one* which was Aldebaran* With lluA star I 
bad a fortunate sucoession for dbout sixteen nights; some 
few of these observations* being Less favourable than tbe 
others* were tejected. 

During the time 1 was at Trivandeperum* near Cudda- 
lore* the weather was settled and serene* and the ni^its 
perfectly dear* so that I had an unlimited choice of ^ars* 
but baring been successful with Aldebaran, 1 chose that star 
for determining the length of the arc* 

As I conrider die celestial arc more likely to be ermneeus Manner of ol)« 
than any terrestrial measuremeo^ I have thought it neces- adjunfug^ihe 
sary to give some account of the manner of observing and insirmaent. 
of adjusting ^e inatrament,^for* after two years expenancq* 

I have found* that* ootwithstandiug tbe great powers of the 
zenith sector* metreinc delicacy and attentiou are requisite* 
to render the observations satisfactory. Tbe followiag me¬ 
thod of adjustment 1 have always practifed. After havmg 
brought vertical axis nearly to Us true positiou by the 
odiosting screw at the bottom* or so that tbe wuee of the 
plumnjieit would bisect the same dot when the telescope was 
moved t# the oj^ite side* or half round on tbe axis* 1 
then examined whetl^ the dot at the centre of the hoii- 

bitected* and wheth^ the wire im>vcd in 
plaoe dear of tbe axis; for unless it be perfectly 
all tbe observations will be fi^se.- W-hen I had bi- 
wp^dtho dot* 1 either took out the micrescope and looked 
or didx the same by a magnifying glass* and by 

that 



'4§ wmAsvns of j. mcEM oir tn etntmxtnt coafr. 


that meanfl 1 could dio4over the smallest parallav^ -’If it ad^ 
Blitted being brought ne^er to the asds^ it was done; bpt I- 
foond from 'experience, that it more eligible to leave the 
wire at a senstbie distance, than to bring it very near, leav¬ 
ing satisfied myself in this particularf I examined with the 
microscope again in front, moved the wire freely in tiiW var* 
tieal plane, and then bisected the dot. The telocope watt 
then moved, so that the w'n*e, was brought over the dot xeio 


on tlie arc, and the same precaution used with respect to 
the wire moving free of the arc; and here, as well as above, 
I found it best to allow a sensible distance between the wire 
and the arc. 

Af^nstmcnt of Xhe micro^pe by which the upper dot in the horizontal 

tSe wiciwcopep is enmined being fixed by the maker, the axis of vision 

is of course at rigiit angles to the vertical plane, and will 
meet that plane in the centre of the axis; but the lower 
microscope is movable, and requires care to fix it so as td 
have the wire in the axis of vision, and be free ftiom the ef^ 
ftets of parallax; this I have done by moving it along the 
brass plate iu front of the arc, till the wire appeared free 
ftam curvature, and then adjusted the dot. In these Tate 
observations, I have generally made the final adjustment by 
the light of a wax taper, for the wind beiug'sometimes high 
and troublesome, 1 found there was much irregularity in the 
observations, until 1 adopted that method. 1 therefore 
closed the doors and windows of the observatory tent, so aa 
to have a perfect stillness withio. The distance of the wire 
from the axis and the arc is likewiaie better defined hj a taper 
by noticing the shadow in moving the light to the right and 
left. . ^ 


fixing the in« 
ftruiovnu 


•* 


In fixitt^ the instrument fot the star, great core was taken 
to have it placed in the meridian, which was done by a mark 
at near the distance of a mile (generally obO of'my smad 
Hugs), the polar star having been previously observed by 
the large -theodolite for this purpose. The telescope was 
then moved in the v^tical, till the wire of the plummet waa 
at the nearest divisioa on either Hmb to the zenitli dtstamss 
of the star, which coul^ always be nearly knowu. The mi¬ 
crometer, having been put to zero, was firmly scttewed, ttud 
the dot on the limb carefully bisected, the instnuuest was 

* turned 


MEASURE OF^ OJtOftEE OK^TflE ^OEOVANDEL COAST. 

U^%nei half round^; tbs adjustoicnt exaipined and GorrEctf^ 
if n^es&ary. being done, the degrees and minut^ 

&Cm on theavc were noted .^own, as was also the particular 
division on ti^c. micrometer scale, at which the inde;^ st^ood, 
and the fracti^Qlial ,part of a division in case there^AvaA^any. 

Ii] this state every thing, remained to within fifteen pr twenty 
minutes of ti>c time, the star wm tp pass, when I repaired to 
the tent, and again exainined whether the wire bisected tbp 
dot; if it did nut, the instrument was again.adjusted ,tP the 
same dot, and the horiiontal axis also examined by the up¬ 
per microscope, all this being doi^o, the sector was placed 
ill the meridian. 

When the star rntexed the fijcld of view, the miefometer ^bsemtiw pf 
was moved gently till the star was near the horizontal wire, 
but not bUeeted till it came near the vertical, that the mi¬ 
crometer might not be turned back, but continue moving in 
the same digecUoii. This I did to avoid any false motion, ui Caution re* 
the micrometer screw, and ( was,led to this precaution hy 
the repeated experiments I had made in examining the divi-' 
siofis on ihc arc, for it«ometimes happened after moving the 
arc over one of the divisions till the wire bisected the next 
dot; and then turning it back again, that the index of the 
inicrumcter was not at the same second, but bad passed over 
it perhaps one, and sometimes two seconds; but by moving 

over the next five minutes in the same direction, the number 

, 

of revolutions and seconds were always what they ought to 
be; to some very small fraction. This ttudmaly, howedar, 
only happened in some situations of the^crew, and to avoid 
any errours ai^sing tberefrom, I adopted the above method. 

llie senith distance of the star being'now had, otf one-part Zenith dis- 
of the arc or limb, after the same process had been gone 
throng the next night,'with regard to the ai^gustment, the theacc. 
zenith distance was taken on the other part of the arc, by 
turning the instrutfleni half round on its vertical axis. The 
mnanof these two was therefore thevrue observed zenith dis¬ 
tance, and half the difference was thc^ermur of coHimatioti. 

For applying these to the purpoas in question, the mean of 
the zeidth; distances beii^g^ cort^ted for refraction, the decli- 
titrtion nf-the star for bich^of these nights, was j^onected for 
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CVtix^i on A'ltii TIftEES. 


D^T'ce of lat. 
bcitween 12* 
and ta* N. 
60495 feth. 
Deg, of long, 
in 12® 3Si' 
<H061 fath. 


nutafton^ ftberration, Sec., to the time of observatiotii aiid 
the roeah of the two taken for determining the latitude. 

In this manner has the whole series of 6bservatiou5 been 
tontinnedy by turning the sector half round every night» for 
tbe purpose of observing on opposite parts of the arc^ aUd 
each compared with its preceding and succeeding one. Jn 
pursuing this method, it was unnecessary to notice the 
4!rrour of collimation for any other purpose than as a test to 
the regularity of the observations; for until they became 
uniform, uo notice was taken of the zenith distances, con- 
cludingjthat there had been some mismanagement, or some 
defect in the adjustment. 

After major Lambton had made ottt hrs account of the 
meridional arc, he completed the measurement of a degree 
perpendicular to tbe meridian rn latitude 12^ 32^ nearly, 
derived from a distance of upward of ftfty-five miles, be¬ 
tween Carangooly and Curnatighur, two statioik nearly east 
and west from each other. The Anal results of his compu¬ 
tations are, that the degree on the meridian in this latitude 
is 60495 fathoms nearly, and the degree perpendicular to it 
61061 fathoms nearly. 


vn. 

jtn Ate&mt ^ some l^eu> Apples^ which^ mih ontny others 
thot have been hng cultimtedf were exhibited h^r€ the 
IfyrHeuliuraleSocietpt the 2d of December 1806. Mr. 

AnTiHjR Bia«8, F. If. * 


The apple ont 
of our best 
Jruits. 


F all the different fruits, that our island affisHs, none 
can be brought to a higher degree of perfection, with so 
little care and trouble, especially in ifksoudiem counties, 
than the Apple. For% proof of this, I hope it will not be 


deemed presumptuous fn me to refer to the catalogue betow', 
every variety of which I had the honour of exhibiting to the 
Horticultual Society, at our meeting in December last. Hiv¬ 
ing been flattered by the wishes of many gefldclnin '^en 

present. 




CVITtrftl or AFFLB TREES. 

«> I 


SI 


preseQt, to give tome account of such as are new,, and by 
what culture they have been produced in such perfection, I 
cannot but attempt it, thoUj^ very inadequate to the task, 
for almost every hour of my life has been employed in foU 
lowing the instructions of others, and when I have deviated 
from them, with a view to improvement, I have seldom been 
able to write down the result of my experiments with any 
satisfaction to myself. 

Deside the sorts of apples lately exhibited, the garden Apple trees 

of Isaac Swaiuson, esq., my indulgent master, contains 

, . , , , . 1 , ^*3***1 close, 

number of others, which are less valuable. When 1 metition nor their 

that I am cutting these away as the better trees advance, and 

thinning the bianches of the latter also u they requife it, I 

perhaps tell all that is to be tqld upon the subject; fori 

have found nothing of more consequence to the health of 

the apple tree than plenty of light and ,air. The instructions 

of the late ^r. Philip Miller, on this head, are so pointed, 

and 1 see so many apple trees smothered either by their own 

branches or those of other trees, that I cannot do better than 
• « 

quote his words. After directing the standard trees to be Large one«i 

planted at ihe distance of 40 feet every way, and the dwarfs 

, f • dwarfs 20 

at that of 20 feet, he says, ** I am aware how many enemies I feet disunt. 
shall nuse by retrenching the great demand, which must of ne¬ 
cessity be made in the several nurseries of England, if this 
practice be adopted, but as 1 deliver my sentiments freely on 
every article, aiming at nothing more than the information 
of my readers, so 1 hope there will be found none of my 
profession of such mercenary tempers, as to condemn me for 
telling the truth, though it may not always ^ree with their 
iiflerests.” » 

I feel no fear in referring to this great gardener's work, be- Mny be planted 
cause all the principal nurserymen, who now supply the pub- 

1- • .1. • • ^ r » j r * Li-i. *^i. thinnedaathey 

lie in life vicinity of London, are men of too much liberality 
to recommend a less distance, than the above; and in the 
present opulent state of this country, the original price of 
the trees is cuipparatively so trifling, that if any one plants 
double the number which ought to remain, he will be repaid 
more than a hundred fold in the few years that the alternate 
trees are ittfi«red to stand. TbU is a practice^ therefore, 
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CVLiCuftC dT A>»LE TBEES. 


Should be 
grafted from 
bearing 
branches. 

Grafts to be 
selected with 

care* 

Apple trees 
raised With ad¬ 
vantage from 
cuttings. 


These well 
adapted to 
forcing^ 


and continue 
ill health longer 
than grafts. 

lrhi« discover¬ 
ed by accident. 


Effects of ^ 01 ^ 
on the apple 
tree. 


May he tran^ 
planted large. 


^■hicb. I hdTe not sampled to recommend: but, after'all, 
wlrnttier a gentleman plants many or few trees, Kis future 
auccesc and gratification depend principally upon tKe judg¬ 
ment of bis gardener, in choosing such trees in the nurseiy, 
as bave been grafted from bearing branehes; and if 1 thbif{^t 

mvself authorized to give any hints to our nursery-men, it 

' *1 » 

would be relative to the selection of their grafts and buds, 
not only in the apple trccj but every sort of fruit tree, about 
which they ’a^rc in general too careless. 

1 must now obiserve that the apple tree will grow readily by 
cuttings, au<l that trees raised in this way, from healthy one 
year pld branches, with blossom buds upon them, will continirc 
to go on bearing the very finest possible fruit, in a small coih- 
pass, for many years. Sitch trees are also peculiarly proper 
for forcing, by why bf curiosity or luxury, ahd 1 believe 
that they arc less liable to canker than when raised by graft¬ 
ing, though I am unable to assign any reason for it. I have 
more than once experienced this in thego/den pippin, cuttings 

of which have remained seven years in perfect health, when 

■» ^ 

grafts taken not only from the same tree, but from the vfery 
branch, pert of which was divided into cuttings, cankered in 
two or three years. Accident, which brings to light so many 
useful things, first taught me this practice; some cuttings, 
that 1 had stuck into the ground for marks of annuartiowers, 
having all made roots. The soil was loamy, and the summer 
proved so wet and* cold, that many bunches of graphs ip a 
large greenhouse, which 1 could not prevail upon the gentle¬ 
man 1 then served to be at the expense of thinning with 
sciisajs, rotted^when green. ^ 

The soil at Twickenham h light, and inclined to sand 
rather than loam, in which the apple tree will ripen its fruit 
earlier and more completely than in a stificr soil, jbut it will 
not Iwt so long. Young seedling plants 'will also produce 
their blossoms and fruits in a shorter period in such soil. 
Our trees being originally placed too near each other, I hdvc 
transplant!^ sevetaf into other quartet ^ith very .great sue- 
c«s, even after they had attained a considerable magnitude. 
Xn doing thitj 1 was careful to preserve evei^y r^t" possible 
both great and small, to have the groiind wltere they wi^re to 

be 
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t|P plained ready, open to r^eive thepi so that their rqote 

^ere only exposed to "the air hi few ihi^utes, disposing thifih 

djbros as horizontally as posable, and not to6 d<tep. The 

fiiontfas of September and Pqtofajer should bo preferred for 

transplanting any large tree^ watering it well if showers do 

not fall the same day: if the leaves are not pulled off^ it 

will make fresh roots immediately} or at all events be more 

disposed to push them forth in spring. 1 constantly tread Treading the 

the ground exceeding firmly with my feet, in separate layers fhe mets 

of about an inch, so as to render staking unnecessary, a fentble to suk- 

practice which if performed so as to have any real effect is 

very expensive, but which too freq[UGatly does more mischief 

than good. * 

Of the varieties of the apple cultivated in Mr. Swainson*} Early lipcn'mg 
garden, which ripen early, I can especially recommend, the 
summer pippip, Devonsliixe quarrington, summer traveller, 
bland rose, slimmer pearmain, red coLville, marigold, Kirk’s 
incomparable, Evan’s valuable, nonsuch. 

Of the autumn and winter varieties, perhaps all those Autum/ial and 
which follow are v^uable, especially such as are marked 
with a star, and those marked with a cross are new, 

^Norfolk storer, ^Norfolk beaufin, Norfolk paradise, Hol¬ 
land embroidered pippin, striped Holland pippin, 
mon pippin: as this variety is beginnings to canker in many 
^'dens, [here is no doubt that it is old, and has been intror 
duced from^ the continent, probably Norn^andy: for a gen¬ 
tleman wbo was at Rouen, the last short peace, saw it 

there io abundance. 

-ftibf.tpn pippin, New Town p.ippio^ *gQld,n pippin, Mar> 

mdil pippin, I'rcncl) pipp’o, Kirton pippin; Wyken ^i]^pin, 

Feri^’s pippin, Lo^dqn pippin, pippin, New town 

iat^ pippin, ^ft^piatic pippii^, tWiUiikm'« pippin, Whitmore's 

pippin, *Ncjf York pippin, rwphwy pippin, pat's head, 

*kiDi^ 'of pippips, aonpuail coaling, Cowring’s ipieening, 

*flower of Kent, ^elleswood’s jrcinett^ ^Holland berry, golden 

p»«ndi,iii|argiU,iu).tf[je, apple, rpyj^ ^uss,t,^ldpt»rasset. Pile’s 

^UfSet, Cliftw) erj^b, -jj^incitip ccab, French crab, Hereford* 

•bife p^armain, Loan’s pearmaiin. Holt’s pearmain, Kentish 

jreipette, bndp’i thigh, pigpmu’i egg» Tolworth court, spipe 
* * . 1 

apple, 


I. 



CUtT^m of AfVtB TftBin. 


Description of 
the best. 


William’s pip- 
fin. 


F^dley’s pip* 
pin. 


non- 

£.ucb* 


Mlnier’s 

duinpUng* 


. ... ^* 

tpple, ImiII door, *trantparent pippin, *goTden 
golden royal, fBigg'f noniudh, tflat green, ffkUe 
beaten,, summer breeding, ctsur pendu, t|4inier*s dumpling, 
fl^a^ey's pippin, ^oval app^e, fgreen 4 >yl*apiid. 

. To giy^ a cpipplete jiistory qf each of the new apfiles 
qboyq mentioned is out my power: they have all been 
raised by other gardeners, from whom we may rather expect 
it: in the mean whiilai however, the following descriptions will 
perhaps suHfice to make thosq which appear to me the be&t, 
more known. 

li 1 ^ r 

William's pippin. Size, from 2 inches to 2f inches long« 
Colour, pale yellow, with a little red on the sunny side, and 
here and there a spot. Shape, somewhat conical, scarcely 
longer than broad, deeply umbilicated at the stalk, which is 
short, hollow at the top; the leaflets of the calyx, though 
black and dry, still remaining more perfect than in tpany. 
Flesh, pale, yellow, soft, excellent to cat ripe from the tree, 
bakjng and roasting well, till Christmas. 

Padley's pippin. Size, from 2 to 3 inches in length. 
Colour, rich yellow, generally very finely laced all over with 
a pale rough starry bark, if I may use the term. Shape, 
oval, about the stalk flat, or often a little prominent on one 
side, not much depressed about the calyx, which is more ob¬ 
literated tlian in many others, perhaps from this circumstance. 
Flesh, fir^ and juicy, of a rich perftimed and poigpant fla« 
vour, in high perfection all December and January. I am 
inclined to think this the very best of our new apples. 

Bigg’s nonsuch. Size, from S to 3 inches in length. 

Colour, deep ybllow, striped and variegated with red on the 

sunny side. - Shape, and general kppearaoce, somewhat like 

the nonsuch, but broader at the b^e, moderately depressed 

about the feoi-stalk, very hollow at the top, where the IcUvvs 

of the calyx remain long ud rolled back.' Flesh, pale, yeU 

low; soft, and excellent to eat ripe the tree; rbasts and 

bakes well tin Christmas. 

• • 

Miifier’s dumpling; Siae, from 3 to 5 inches and a half ta 
breadth, but oot so long. Colour, de^ green, and veiy dark 
red next to the sun; which, together with its spherical kb&pe^, 
piore contracted at the top, and st^elkd tgto a few iiifpbriect 



emmu or TOB,^9jsaQ»B. 


give it Mune appearance of the No^olk staler, bnt' 
them are darker green jines on the north side which die* 
tinguish it from the applerl know. It is depressed about 
the stalk, which is long and stout enough fo% so targe an 
apple. The calyx is nearly obliterated by the time the fruit 
is ripe, which is not till Christmas, or after. It is most 
viiluablc for, boiling or baking till April, and even to eat 
uit the end of the season; its dash firm, high flavoured and 
jtiicy. 



VIII. 

1 

Qa the Cultivation of the Polianthee Tuberoea or Tuberofe* 

By Richarb Anthony Salisbury, Esq^ 

The charms of Horticulture, in every civilized na^nt Art of garden* 
have been acknowledged by men of all tanks, from the^f> 
highest prince dpwp to the lowest cottager* While the 
grav^erduty of the historian has been sim{dy to comnoiemo* 
cate the calm and innocent delights which it afibrdi^ the 
holy- mythologist has exalted it as die sole employmen;^ of 
our first parents in Paradise; and poets have embellished 
their most enchanting verses with ita productions: so that 
to offer a long and laboured panegyric upon any nngle 
branch of it, to a Society instituted lor the express purpose 
of encouraging them idt, w.onld» in the emphatic language 
of an old writer^ be like vainly attempting* to paint tlus lily, 
add a perfiime to the violet, or gild redded gold* ^he field 
before u«, moreoiver, is no less jexteoss^e than that of the 
whole globe, which is in fac^ oite immense garden, .CQveired 
with vegetables oommon to cimry animal that exists; but 
Providence has m^nftnite wifdum allotted to man thp propd 
preeminence over all; his wants, if bye is not iodolept, boing 
Invariably first isupplied. In tboie eorhor st^es of sopiaty, 
however, when, ground was first cultivated, it must have 

. * Abri^ed dbe Trsa^. of the llorticulturjsL Soc. yoi. I, p. 41. 

' been 
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subsequent to 
agriculturCf 


Tuberose re- 

cominciidi’4 
as profitable. 


First account 
of this flower. 


Supposed from 
the^stlndies 


TVfore probably 
from America. 


Natives of the 


tieeti iiiebticdvtirbty^ d^cuft to exclude vairicux animdK 
Ik^ herbh«>roB8f from tiie icmoedwte' 

ptecfacto human habitotbull; driven m they now are* 
fitnu #to ry papulouo coontiy, we can form bat a very imper* 
fbbt idea of their tremendoaa power end strength in warmer 
dimatesy awhile thinly inhal^ed* Henee the progress, event 
of AgricuUitre, waa in aK prd>d>i1ity for a long period slow- 
and interrupted:' yeare and j'ears must have dapsed, before 
her younger and more delicate sister, Horticulture, ventured 
to appear; though, to plant a clump of bananas^ which 
wNurid gtvw iramediate shade, and to perfume the surround¬ 
ing air with the fragrance of an orange grove, independent 
of the fruit these two vegetaUes afford, must have been'na- 
tural, one would think, to many a savage of finer feelings, the 
moment bis residence became fixed. 

To leave the language of fancy for that of fact, I know no 
ornamental plant, which seems to me more deserving of 
cultivation in the warmer soils of this kingdom, or that 
wonM repay the labour atten^ng it with greater profitiy 
than the tuberose. 

The first account that I find of the iuberosej is in I^cluse^a 
History of Plants, where it appears that on the lot of He- 
cember 1594, he received a specimen of it, in very bad coii^ 
dition, from Bernard Paludanus, a physician at Rome, to 
whom it was sent by the celebrated Simon de Tovar, of 
rille. licertamfy had not then been many years in Enrnpe, 
dnd Linn6, in his Hortns Clifibrtianns^ on ihb head refine n# 
to P1amler*8 Genera Ptentanim, p* 35, who says it was fir^ 
brought by Father Mimiti, from tbe East Indies, into the 
senator Peircse'd' garden at Boisgeneier, near Toulon. It 
is much more probuMe, however, that it was introduced M 
an earlier peripd, and frjafm America, for no author describes 
it as wild in the East Indies. Loureiro only found it cisHw 
rated in the gardens of Cochin China, and Rum-pb says it 
was uukiiawn in ^be Island of Ambo]nia,\iU the Dutch 
ried it thfere from Batavia, in ld74. Qn the cemtrary, Ka^ 
mel informs us, that iw was brought to the Island of Loaefie, 
by tbe Spanmrde, from Mexico and Parkinson, m ibdfb 
tells us, that the plants, w'hich he describes os two species, 
<* both grow naturally in the West IndieS) wht^wce bring 






HKt 'brought fAto SpAin^ they hffvA li^ce theincA beea^4iar. Wcstlndiei. 
persed dnto divers loven^df plants.’* 'ite araator Bnfeee»Mi 
may be learnt from Gassendf, was only ^artemi years oM^ in 
1594k Hrhen Simon de Tovar had already cnltirated it afc 
Seville, and acconlihgto Redouth, it was hot^plimted in his. 

^ai-den at Boisgencier, by Father Minuti, tin 10$^, wboxii 
^at author makes to have brought it from Persia^ l-otil^ 
infer, however, that he travelled frtnn Hindostan over^Und; 

Redouti^ moreover asserts, that the authors of the Flcwa 
Peruviana found it wild in America, but in the work itself 
they say, cultivated in gardens* Hurnaodas’ evidence^ bow^ 
ever, 1 think, takes away all doubt about Ibe matter: ho 
says, provenit in frigidis et temperaiis r^ionibui, vwteri 
incognita mundo,” and as the agavc^ to which the tidertme, 
is more immediately allied, is also a native of Aiexico, lam. 
fully of opinion that it is indigenous there. 

The description given by the venerable I’Ecluse, of his L'ErJune m 
specimen, half dried and battered by the journey, with'Only accurate ob- 
thc lowest flower of the spike expanded, affords a memora- 
ble instance of his accuracy and discernment. The size of 
the stem, insertion and figure of the leaves, and their hempy 
^exture, are particularly noticed ; the shape of the corolla, 
ivilh its general similarity to that of the Asiatic h^acinik^ 
but in consistence i-ather to that of the orartgcj is- next re* 
marked; and having no knowledge of the root to guide bis 
judgment^ but what he derived from Simon de Tovar's ap¬ 
pellation of Bulbus Indians Jlorem album prqfercns bjfaciniii 
OricntalU amulum^ he guesses it may possibly belong to the 
bame genus with'tbc bulbus eriophoruSj or JPernvian kyacintK 
though n{)t without some dopbts raised by its stemming co¬ 
vered with loaves, and its tubular corolla* Two years after*^ 
w*ard, thes^ doubts were corroborated 1>y his receiving roots 
both from Simon de Tovar, and the Comte d’Aremberg, 
y^hich by August^cre full of leaves; and I think it worth 
IKUicing, that bis figure of the plant appears evidently to 
have been made up from the ori^nah specimen sent by Ber¬ 
nard Paludanns, and one of those growing roots, whicii he 
expresslp^ nicntiuns did not flower: concludes with ob¬ 
serving^ 




4)pgh) of the 
■ame. 

East Indian 
-sazne. 


fifan* of it. 
Vallit. 

Svertlus. 


I'cnarius. 


Parkinson. 


Bauhin. 



Miller. 


ce&r0*i|wOT. vn tvsehosjc. 

stfrvingi Apt if it ii HjU -to iPniatn in tbe genus, it mny be 
e^ieiijfiaebuim 

Flrom -tbiji-latin phrase, no dohbt« our silly appellation of ' 
teknaif, and the piore accurate French nainCf orir 

Cpnated $ but in the %st Indies 4 is distinguished by the 
poetical title of scradW or intriguer th/e ftight; in 

Spain, where at the period of this plant^s being discovered' ft 
vas the fashion to give b^tb places and things religious namet^ 
it is called ram S. /as^. / 

Soon after TEcluse's figure, an excellent one by VallH 
the embroiderer came out at Paris in l608, and both these 
were copied and published as different species, by Swertius, 
in his Fk)rilcgiun). An original figure, which has great me* 
fit for that day, though not equal to Vullit's, next appeared 
ie the 'fiieatrum Florae, my edition of which, I bdlieve' th^ 
earliest, bears the date of 1622; it shows many roots flow¬ 
ering in one pot. From Ferfarius's pompous book on the 
culture of flowers, we learn it was still regarded as a rarity 
in the Barberini gjirdens, at Home, in l633, but that it in¬ 
creased abundantly, and was taken out of the ground every 
year in March, to separate the offsets. Our countryman 
J*ar||iipson, more than half a century uftep its being flret de¬ 
scribed by rji^luse, is the n^xt authol' who treats of this 
plant; but valuable as many of his quaint observations stil) 
are to the horticulturist, his account of the tuberose does hiof 
little credit; he makes two species of it, saying, bethinks 
FEcluse never saw the first, though he owns some do 
doubt that they arc not two plants several as of greatjer end 
lesser, but that tlje greatness is caused by fhc fertility of the 
soil;” Ui» figures are wretchedly copied from Swertius, auc| 
by his calling it the Indian knobbed Jacinth^ it appears not to 
bave h^CD kA<>wu here then by its modern name. Gaspay 
Baubin, with his usual carj^lessness, also takes it up tfs two 
species froip Swertiys, and even th.6 lear^cil Jlay seems to 
have known as little aboyt ;t in 16^3, adding^ ipwever, to 
bis,second spe|cics, thjBtjtle of t}ihtrn$€, 

. I mcri witli nothing ipqfc of any con^qucpce respecting 
it, till Philip Miller^ the pride of every British gardener, 
publis^icd the first edition of Lis Dictionary in 1731. He 





lyjkftes it a di^in^t g^tms fn^' H^bifkusi and 

variety with double flowers, now so commoti, bot'tWn Wi^o 

to bc'sccn in Monsieur de ia Court’s garden, near Leyden, fnsttnca eg 

whose memory is most justly coiisigned to inftmy 

ntithor, for destroying many huiidreds of the routs, rather 

(hah {parting with a skhgtc one to any other person; an in- 

stance of narrowness of mind and tllnatnre, be adds, toh 

common among the lovers of gardening. I trust no one who 

belongs to this Society will ever deserve a similar Te^sTOaeh. 

At this period we find the roots were annually imported into fmperted witi 

England, along with orange trees aiid myrtles from Genoa, 

htid to the directions there given for blowing them, so as to t^ciuta. 

have a succession of flowers from J^nc till Ohtobcr^ nothing 

can be added. 

Though our gardens now are enriched with a profusion of®*!'* 
other fragrant and beautiful flowers, the iuberose still conti-^^^*^' 
nucs to maintain its superiority, and we receive roots, espe¬ 
cially of the double variety, from the warmief provinces of 
North America, as well as Italy. There is no necessity. Mar be aiM^ 
however, to be indebted to foreign countries for this supply, ^^*®**‘*''®®®* 
as I can speak from experience, having cultivated it in the 
open air for many years at Chapel Allerton, notwithstanding 
tlie average* temperature of that hill from the month of April 
to October is far less tfhan in the adjacent valley. If a sufli-' 
cient degree of heat in summer can only be obtained to bring 
the leaves out to their full magnitude, fliat of the roots fol¬ 
lows of course, and very little more care than what is be¬ 
stowed upon tlie artkhokcy will preserve them from ibb severest 
frosts. • 

For this purpose, select a piece of ground that it perfectly Metboa oi 
drained, under a south wall; or, if this cahnot be ^ared, ^'diure. 

defend it on the north by a reed hedge:' The site of tbe bed 
must be proportioned to the number of roots you want, for 
the same tuber nl^er blows a secohd time, but only the late* 
rai ones, which are produced in ^at abundance Tonnd tt; 
as they are to be planted at five inhbes distande frbm ^ch 


other/a bed nine feet loop, by three feet wide; will held 14b 
pots. * 

^he toil, in whidh I have Cuund them succeed l)etV ^ 

sandy 
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Vreptratlon of 


Slanting* 


Management 
alter planted. 




Hnah a part* of my rottan coith 
4lling>: tl^aafth.siiQuld bo tabea ab^ »av«n or eight inche# 
wtli, tba^green turf, chopping it very small with, 
tlte ipade^ and. turning it once a month for a year before it 
ia ue^; ii the earth is not very light, add a-quantity of sea 
»and» or fine shelly gravel. If you are obliged to use thia^ 
compost sqoner, pass it through a wide screen^ casting out 
nothing but any large stones. 

About the middle of April prepare the bed as follows: 
first, take out all the old earth, to the depth of two feet and 
a half, or three feet, filling it nearly to the top with fresh 
stable dung, that baa been cast into a heap to heat a fort¬ 
night before; lay the dung evenly in the trench, treading 
each layer very firmly do^n with a board, under your feet, 
and reserving the smallest and shortest for the last; upon this 
lay eighteen inches in depth of the compost, sloping it well 
towards the south, not only for the benefit of the sun, but 
to throw off violent rains. 

Jn a day or two after, plant your roots at five inches dis¬ 
tance from each othor» observing to place them alternately 
in the rows, and that the crown or upper part of the tuber 
is only just covered with earth. These should be the offsets 
of such as after flowering the preceding year have been pre¬ 
served from frost through the winter fa sand, as well as the 
strongest remaining upon any fresh imported ones. Till yoq 
ebtaia a sufficient stock, even the weal^est may be planted# 
but as a great number are annually produced by every root, 
in tima those which are large enough to flower the following 
year need only be ^elected. Cover the bed at night, espe¬ 
cially if frosty, with a double mat, till the leaves appear, 
but giye Utde or no water, protecting jt carefully from heavy 
rains, When the leaves are about an inch long, add a )ittle 
fresh^compost to the surface, filling up any inequalities, and 
removing all wc«^s. If the season prove^dry, it,will qpqr 
require watering, and toqfards the end of June aqd in JP^y^ 
when the Icjiyes are in ^11 vigour, very copiously; hut 
wuist depend upon the weather. From tl^is period till the 
beginning of winter, nothing more is necessary than to wee(| 
(ty bed, and proteef it from the autum^ rains: tt^is may 

bt 



* done by sloping the ground mbre up to it, or if ytm bate 
a cucumber ffame not in use, it niy be employed for tiriir 
purpose, taking care to sink the front so low as to admk til 
the sun possible. About the first week in December, take 
the advantage of a dry day, and after clearing away all the 
•deca 3 'ed leaves, thatch the bed all over, and at the sides, a 
foot thick with dry straw, sloping it well to thfow off the 
wet 

About the middle of February, if not prevented by fo-Roots to le 
vcre frost, take up all the roots, preserving their fibres, and 
pack them in very dry sand, in cellars where the cold cannot 
penetrate till April, when they must be replanted before, and lepiantfd 
shortening their fibres more or loss, os you find thorn de- 
cayed. If the climate was even milder than ours, I should 
recommend the roots to be taken out of the ground, and pre* 
served in dry sand, for it throws them into a complete stato 
of rest, and disposes them to form their flower stems earlier. 

Many offsets will by this time have made their appearance 
round each root, all o{ which, except two or three at most 
of the strongest, should,be cut entirely out, and this opera¬ 
tion must be in some degree repeated u;'ter they are planted 
and growing, as fresh offsets are produc>.‘i!, for, if permitted 
to remain, they will rob the other buds of sufficient noutish- ‘ 
tnent. 

This second year some of the largest roots will probably MjnaRt^ment 
flower: if they send up their stems early it will opiy bo f c* 
ceSsaty to stick them carefully, when about e foot and a half 
high, and leave them to blossom in the ^en air; but when 
they appear later than July, they should either bg removed 
into pots, with a trowel, preserving all the fibres possible, 
and placed in a stove, or if you have not that convenience, 
cut but the flower stem, with all the central leaves, as soon 
as it is discovered, which will strengthen the off^dls. In .the 
pttcceedmg winter thatch the bed, taking up the ro(*t$ in Fe- 
bniaiy, as before, most of which l^ill now be suong enoij^h 
to flower, and may be selected for sale: such roots, if wanted 
for early forcing, will have a decided advantage over imported 
ones, for, as their fibres will not be entirely decayed, they 

* will 



^ PB8ERyAT10^|F>^ A HaLCAREOUS J«(017NTAIV. 

will pi^ imiB«diiite^ upon, beiog.removed }nio brUk hcftt^ 
aod mmy be brought to flover as early aa May. 

Estimate of Aeoerding to the abovementioned distances* half a qaar* 
npeoseaiui m of an acre would contain 15*125 roots, leaving nearly os 

much space for the al\eys as the beds* which* at 3d. each, 
amounts to the sum of £l8d Is. 6d. and as when a sufficient 
stock of offsets to select the largest was obtained^ the annual 
return of blowing roots may be estimated at half the number 
planted* the profits of a bed of tuberoseSf after deducting 
every expense of rent* dung* and labour* would be conmder- 
able* even if it were necessary to cover it in autumn and 
Places favour- winter with three light frames. There are many places in 
able for it. Island where 1 should imagine this plant might be cul¬ 

tivated with still less care and attention* especially in the 
southern counties near the sea; in the vicinity of London. 
Ham Common* Sunbury* and Walton upon Thames; in 
the Isle of Wight; about Southampton; below Exeter; 
Oeneni re. Bath and King's Weston; in South Wales: and the theory 

which I would recommend any intelligent gardener to adopt 
in its general management is* to keep the roots growing, as 
ligorously as possible from May to October, but in a state 
of complete rest and drought for the remainder of the year. 
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CTeofogtea/ Remark on a eahareaus Mountain near Chmy* 
tn the Departments^the Rhone \ by Mr. L. F, Lsmaitre* 
Injpeclor CtnepU Gunpowder and SaltpetreJ* 

«• 

All natural X think there exists a natural fact* or an obferva- 

McTc^tcTt^e however slight, that does not merit the attention of the 
geologist.^ geologist* who should study incessantly the voluminoffs book 

that Nature has laid opeu before his eye% Certain piges of 
this book it is true may appear but little interesting; yet he 
jihould not pass over a/iogle one if possible, would he attain 
an aiccurate knowledge of the interesting history of our globe* 

and the wonderful revolutions it has undergone. A mountain^ 

/ 

a Journal ded Mines* No. 106* p. 307. 


a mine* 
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% Qftine, a quariy, an eafthaKp* are an many ptetaiw^'ib 
which geologists may discern thia tristery. 

From the same considerations 1 am induced to titink, that 
they win be gratified by the account and sketdi 1 here pre* 
sent theni» which appear to me to exhibit something singular, 
if not problematic, which it is for them to solve. See PL II, 
iig. 1. 4- 

The schistose vale, in wliich the village of Chessy, near Valsnstr 
L 3 mns, is built, is bounded on the nortfa«east a t^aiii pf Lyons, 
mountains of no great height, which appears to run south¬ 
east and north-west, and in which a weU known mine of 
yellow snlphuret of copper is wrought. On the opposite 
side of the" vale is a chain of mountains of two aor three 
hundred yards high, nearly parallel to the former-chain, but 
not stretching so far to the north-west, and cut ,uboat three 
Quartets of a mile from Chessy by another vale, meeting the 
first almost at u right angle. 

The last mentioned chain is calcareous from its summit (^^Icoreow 
about two thirds of its height. Its base appeared to me to rnounulns on 
be compmed of a schistose rock, similar to that which com- ^ baseofsckivt. 
poses probably the first chain and the whole of the interme¬ 
diate valley, since the vein of copper, which has been 
wrought to the depth of upward of a hundred and sixty 
yards, is enchased in this rock. ^ 

The extremity of the high calcareous Vhain, at the kind qiTrrJ^atthe 
of promontory it forms where the two vales meet in an angle, top, 
exhibits at its summit a large quarry of eahcarepus eta'ne, 
which is used for building in the ^joining country. A per¬ 
pendicular section eighty or ninety feet h^h, made in a di¬ 
rection nearly east and west, exhibits a series of strata from 
eight to fifteen inches thick, not arranged horizontally, but Strata viriouv 
with difierent degrees of inclination to tthe horixon, and ^ * 

crossing one another in various directions, as seen in Pt. II, 
fig. I, which is ^om a drawing taken on the spot. l%e 
value of the angle 1 have inserted at the different arrange¬ 
ments of the strata is only estimat^ by sight, as I was un¬ 
able to measure it, on account of the steepness of the place. 

It is according to the decimal division. All the strata in _ 

• 1 ^P«|yQ 

^ach arrangement are parallel, except those marked A & B, 
which grow wider, the^ first as it descencU* the second as it cgurse. 

follo!9vs 



^n0iv»lfeectiMifttiw<of?i^Miii^'«n MkA 

«, erf tlMte b very dbisMtly Ivfefiftrttled fi^ that which 

dutt^.lUiMli U» tarifOBi ^he bWl or base of those it cOfers, 
•mmUA hbiM^itii^ H by « bind of ^malbstnde of the «ft|M 
.wdtames therstiMta* hut of on^ber ooleun 
Stonecohored ^his b«i i^fiet^ fine gmin, im ntt- 

hfimt and ^ered yellowish by oxide of iron, and contains a few shetts. 
«m^ns a ^ fotoid in it email bivsd^ df the chema kind, 

civwBtoaeo or fiyphites, and a few belemnites* The sbe9y 
and coatse stralia ame for buildingf die fine and herd strata 
^ are nned for entablatures and other ornamental parts* 

Bfhie cottRsdlor GUlet fAumont has given such a satisfiic* 
tory m^lanatioa of the angles and tortuous bendings of cer¬ 
tain veins of coal, and other alluvial strata, such'as those of 
bog iron ore near Sarre-Libre, that he seems to have caaght 
Mature in the very fact. Whether hisfngemous hypotl^^ 
will account for the arrangenient of the strata in the quarry 
ot'Chessy, 1 must leave to bis consideration. 



X. 

’.'JBraiarkr on a migutar ^rreegenreNf of Strata observed cn (he 
CAam qfJura^n the Department of Daubs: by the Samtf^n 

‘whit consequence is it, some will say^ whether'tj^e 
^Natuie> constituent parts of our globe be arranged in this way or 

that t W'bal signify to us the causes of the regularity or dis¬ 
order they may ^hibit, if the order of Nature as a wludejbc 
not disturbed; if everything in the universe be as it ought 
. to be f ' 

It may be No'doubt the abuse of observation, for every thing ba&its 

abused, ^ abuse; no doubt the deesre of explaining every thing, not 

eaceptiag what exceeds the limits of ouj^ narrow oompr^n- 

luon; have led natural pbilosopliers into useless researOhes, 

and into Idle explgn^ons, that frequently betray m&t,t ya- 

’ fitly, than desire of Wmg useful; but I conceive tbfffc^are 

but a certuali goolo^,. which it is advantageous, I will aol^ fay in 

beoaidal. 


• ifoiiTtial Noi 10 % p. 0tO. 
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Al cates to explains but at least to observe accurately^ and ^ 
to make known* because they are of importance to an art of 
tfsSential utility* an art founded on observation* that of the 


miner, « 

The course of the strata of combustible minerals and me« Lead to a 
tallic veins, their various directions and inclinations, their 
beddings, turns, faults, disappearance, and change of posi¬ 
tion, their impoverishment, &c.; all these different states, 
all these modihcatious, appear to depend on the arrange¬ 
ment of the strata of our globe, and the concussions they 
may have experienced at different periods, whatever the 
causes may liave been. Perhaps therefore it is not useless, 
to make known any singularities of this kind, hitherto little 
observed, that may offer themselves. 


Since it is from the bosom of the eaiih we derive the ma- Thence useful 
tenuis of our inost useful arts, minerals, to study its inter- 
iiul constitution is of importance, as this would frequently 
lead to the solution of the difficulties that present themselves 
to the miner, or at least diminish their number. His pro¬ 
gress therefore, being less uncertain, would be much less 
expensive. 


If my reasoning be just, 1 shall bring forward with more The author^s 
confidence a few observations, that appear to me to claim 
the attention of geologists, from the singularity of the facts. 

They may confide in what 1 have the hon(Ar to lay before 
them, since, as I am not sufficiently initiated into natural 
, history to form systems, 1 have always confined myself to 
observation, and to observe long before I copy; and in the 
jH-esent instance I have the confirmation of several fellow tra¬ 
vellers, among others the senator Aboville, Vhose accuracy 
of observation is well known. 

The table land of Jura, on which stands the city of Pon- Jura, 
tariier, is furrowed by a few valleyt, more or less close. One 
of the most interesting is that of la Loue, on account of its Vale of U 
wild and picturesque scenery, and the various works con- 


Structed t>ti the banks of the river, Pt is rendered particu¬ 
larly remarkable by the source of the river itself. I do not 
think the reader will be displeased with my saying something 
hefe of this wonder of Jura, as it may be styled, which de- 
Vo t, XX.-—MATt*1808i F , serves 
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serves on many accounts to be visited both by the oattrrAHst 
and the lover of the arts, * ' 

The vale dc- The*valley of la Loue begflns above the village of MoftA 
ficnbcd. tbier-Haute-Pierre, between Pontarlier and Ornans, ib the 
subprefectuTC of Pontarlier, in the department of Doubs* 
This valley, very narrow at its origin, and very deep, and 
almost perpendicular throughout, exhibits in .this part the 
appearance of a vast well, opened on one side to let th^ 
water flow out. Its sides are composed of compaet, gray, 
calcareous rooks, veined with white carbonate of lime in fl 
state of confused crystallization. At the foot of theserocka, 
but nine or ten vards above the bottom of the vallev, a dark 
Tfivcrn, from cuver^, the depth of which is unknown, and the mouth of 
wWh Liftues a jg about seventy yards wide and thrrty*five yards high^ 

pours out with great noise a very copious torrent of clear 
water, that tumbles foaming among the rocks, which it has 
torn off and driven before it. Thejiepth of the valley, the 
beetling cliffs that form it, the aspect of the cavern, the 
roar of the torrent rushing out of it, the mist it throws up, 
the gloom that reigns in this savage place, the bottom of 
which has never been ilimnincd by the rays of the Sun con- 
ffued to the tops of the rocks, all conspire to give an idea 
of the chaotic disorder, that prevailed before human indnstry 
had laid earth, water, air, and fire under contribution for 
the bcuetit of tMe arts. 

the course of these waters, or of part of 
wabilshed LVt 5 gaining by the explosion of gunpowder a few yards 
of surface from the adjacent rocks; an4 by suspending erec*' 
tiousover the torrent itself; a iwiuber of different manufuc- 
tories^hiive established at the font of this 
forming a complete contrast between art and nature. The 
I.oue, after it issues from the cavern, is divided and tunn'd 
in numberless directions#to set in motton eight ot^eu flour 
mills, oil mills, mills for bruising hemp, forge bellows,, large 
-and small hammers, flatting mills, cyluiders for cutting iron 
into bars, and saw-mdls. These wonders, which ace daily 
increasing by the adflition of fresh structures, are owing to 
the industry and activity of Mr. Besson, administrator of 
saltworks. 1 had forgotten to mention, that you get to ihv 
bottom of this ^nebanted precipice flight of atep^.the 

windings 
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xviodiags of wiiieb^ ceacealm^ it from your view till yoa 
reacb it» render the |Actui^ more magical, and the surprise 
the greater. • 

It was in the cliffs forming the walls of this nerrow basin, Strata U^torteA 
that I had an opportunity of noticing some singular arrange¬ 
ments of the strata composiog it. Every thing exhibits 
tracts of the derangement 1 had observed in many other 
fssU of Jura, but here they appeared to'me larger and more 
varied than any where else. 1 cannot give a better idea of 
them than by the drawings I made on the spot, engravings 
from which are annexed. See PI. 11, figs. 2 and 3. 

It is to be remembered, that fig. 2 represents the face of Casern, 
the nock to the right of the cavern, the entrance of lyhich 
commences at a very little distance from the natural vault 
A; so that the cavern has been opened through the strata 
li, B, and those resting upon and paralld to them, which 
dip toward tbe centre of tlie mountain at an angle of about 
thirty degrees. This fact will give an idea of the effect and 
of the time required for the water, or the acting power 
whatever it was, thus to force its way through immense . 
strata of a hard and compact rock. 

The strata A, C, &c. exhibit a setnicircnlar arch; those Naturalaich(*s. 
marked D, D, an elliptical arch. Both appear to rest on 
the strata E, E,' which are no dotibt produced to the left un¬ 
der an angle nearly similar to that of the sttata B, B; and 
probably receive the extremity A, C, of the smaller arches. 

All the little veins or lominse, that compose each stratum. Lamina of iIir 
have regularly undergone the same curvature; so that the 
arcades and all the curved parts of ffie strata of this moun« 
tuin exhibit tbe appearance of a book bent m different di¬ 
rections. 

I could not get at the knowledge of the arrangement of Part hennath 
the part below, F, F, which forms tbe floor of a sort of yard 
belonging to the manufactory, Mn Besson is making an 
excavation under the natural arch D, D, for the purpose of 
a storeroom or worlqihop. . 

The existence of the portions or i^diments of strata, Deposiiioi's 
G,G, G, H, H, H, will perhaps appear singular, but it is 
not the less real, and is very distinct. If 1 might be per¬ 
mitted to hazard an opinion respecting the^, it would be,' 

F 2 tbut 


\a 




•urGUliix) iMtilteBlIClIf op SV&kTAit 


i ^ntorted 
trata* 

Strata inter 
MTCiing. 


that, from these depositions hi the angles of the arches we 
iDust infer, tliat the arches were in being before these dejio-* 
8ition9«were formed. * 

Another partof ^ represents another fiice or precipice of the same 

the mountain, mountain contiguous to that represented in fig. 2; so thut 
Kaiuiul arch, it forms one contiguous mass, but with an obtuse saliant 

angle at a 6. In this part too there is an arch I, of lafger 
dimensions than either of the others, and much flatter. It 
seems to form a support for the upper strata, L, L> L, which 
rest on its extrados* 

The singular contortion of the strata K, K, is represented 
exactly as it is in nature. 

The strata L, Ly L, M, M, M, and N, N, cross and miw 
tually intersect each other, without losing any of their regu-* 
larity in this part. Though I observed them from a distaucci 
their general and reciprocal arrangement is too conspicuous, 
for me and my fellow travellers tojiave been deceived* 

Similar ap- observing the two sides of the mountain analogous 

peairanccsin ^ dispositions of the Strata are obsenable. 1 give here the 

Theinouii^uins; striking, but all of them merit the attention of the 

geologist. 

and elsewhere. The mountains of Jura however are not the only ones, in 

which I have noticed phenomena analogous to those I have 
. described. I have had opportunities of observing such in 
the calcareous mountains of the Lyonnese, in that which 
overlooks the village of Chessy, seven mites north of Lyons, 
toward the west, in a quarry on its summit, and of which I 
lately scot an account and drawing to the council of mines. 
See the preceding article, and PI. II, fig. 1. 

in coal and dther mines we every where find examples of 
great disturbances happening to the surface of our globe, 
disturbances that must bave occured at periods .very remote 
from each other', and that excite our astonishment., Ages to 
mau are but moments to nature* 
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An Inquiry into (he Causes of the Decay of Wood^ and the 
Means qf prevetiting iU By C. H. Pahry, jtf. 1). 

I I 

f Continued from VoL XIX, p. 33S./ 

HEN wood decays under cover, that condition is usu- Diy-rol, 
ally called the dry^rot« Let ua examine the orrcuinstances 
ill which this chau^ takes place* 

It aiiects the interior doors, shelves, laths which subdivide wtiereit 
the layers of wiue, and all other wood work in certiun celr 
lurs; beams and rafters which support the roofs of dost 
passages; joists laying on or near the earth;.the waiuscoU 
ingof large rooms, little inhabited, in old and especially 
single houses; and wood in various. other situations of a 
sUiiilor kind, which need not be particularized. In samg of 
tliese cases, while one sample or portion of wood shall suffer 
the dry-rot, another specimen or |M>rtion shall remain un¬ 
changed. It) other instancies, wood 0 ;f various kinds and 
qualities has been successively employed, and all has alike 
suffered. Ouriug Uie stages of change, a crop of mucor or Attended with 
mould, and very frequently of fungi, has sprung from the gi”anda^l»w!u- 
porous mass; and the decay is always attended with a wide- lur.snirll, 
spreading exbulatioii, the oduurof which cannot well be 
described, but which is sulSdentiy known. 

What then are the causes of this destruction; Precisely Came, 
the same as those whidi Lhave before d^tecribed; though 
their action is differently modified, and lew obvious fo gross 
observatiftQ/^ !I%e decay is produced by the putrefactive 
feriqeotatioa of the component ports of the wood, in con¬ 
nection with moisture, without which, as 1 have before stated, 
wood cannot putrefy. 

Oommoik^ air is not only capable of mixing with a cotip Air loaded 
sidsrable quantity of water in form W vapour, but during 
every state of our atmosphere is alw^s much loaded with 
rt. Water bj^omes vapour in consequence of being united 
vith a certaiq prbpqitipn of tlmt ^ubstup* vhUh is called 

^ heat. 





vhich is dc» 
posited on anjr 
thing colder 
than the air. 


Many circnm- 
stances ex* 
plained thus« 


jDampnesK of 
c»2riaui walls. 


The wet does 
oot come 
through the 
iraii. 


heat. If a sufficiently cold substance comes into coAtart 
with vapour, the superabundant heat, which was necessary 
to its eicistence in that formi passes into that cold substance, 
and the vapour is then immediately condensed or changed 
into water. Thus if in the hottest day in summer, when 
the vapour in our breath is totally invisible, we breathe on 
a loohing-glass or plate of polished metal, which is colder 
than our breath, the surface is immediately dimmed; and 
if we continue iq breathe on it, small drops of liquid appc&T* 
which gradually become larger and larger, and many of 
them at length uniting, run down the aurface in a stream. 
The same thing takes place on the outside of a glass of 
water drawn in summer from a deep well, and of a bottle 
brouglit up into a warm room out of a cool cellar; and on 
the inside of our windows in frosty weather. On the other 
hand, we could not dirt with our breath a plate of metal or 
glass of loo degrees of heat, which is greater than that of 
«ur breath, and no mist is observable on the inside of our 
windows during the heat of a summer's day; nor is there 
any condensation of moisture on the outside of a glass of 
add water fresh drawn from the well, or qf a bottle out of q 
cellar, when either is brought into the open frosty air. 

These circumstances will explain many appearances, by 
which, for wanj of due examination, we are often greatly 
puzzled. We are frequently mortified by seeing in mr 
houses, especially in the country, the walk become etmiied, 
or the paper separated and hanging down, and often perish* 
iug; and as this usually happens on the nde or corner which 
is most exposed to the weather, we conclude that the damp 
comes through tiie wall, and tax our fiumlties to the utmost, 
iu order to prevent this penetration. The measuqBs which 
we employ sometimes succeed. But it oAen happ^s, that 
casing, end plastering, and planting the devoted aii^ Mfe; 
and then, os. tl^ last resource, we take tfS the^ paper and at, 
tach it to canvass at the distance of“oiw or moie ihehep 
fiom the.wuU, and thus, ^ the present at least, effiset^bc 
desired |>arpo&e. Nt/w in tbi, esaw k is jnst f, to 

suppose that tbe comes tbroogli the wtdt, as tliat H 
comes throng tbe ^nos window in a frosty dsjr, or th# gloss 
or bottle veQ or eeUar> The tbit io »a Wr 
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posed ho^$e» and more especially on Uie most exposed cor¬ 
ner of tt room seldom warmed by fire, the inner surface of 
the wall, by the coutinuaiice^of frost, is become of a very 
low temperature, like the air within the room itself. So 
long as this state of equal temperature between the wall and 
internal m continues, or if the wall is warmer than that uir, 
it U obvious that the vapour which is mixed with the air can¬ 
not part with any beat to the wall, ahd therefore will not nn- ^ 

dergo coudensation; just as no dampness appears on our 
windows during a hot day in summer. But if k thaw comes butistlrpn^itod 
on, and the air becomes warmer than the wall, which, from 
its capacity of easily shifting place, it will readily do, then 
the vapour, which is mixed with it, parts with its superabun- 
daut beat to the colder wall, and appears on it in niointure or 
dmps, or pours down it in streams; just as happens to the 
cold bottle brought into the warm diniug*room. 

This change i| the greater, the more completely the ma¬ 
terials of the w4ll fit it for carrying the heat out of the va- 
popr, or, ,iu {^ilesophical language, the better ttiey conduct 
heat. Hence a wall piunted in oil condenses vapour, or rups ^ painted 
with water* eooner than ope, which, being unpninted, is more with oil wH>n- 
porous; for wluch reason, in cities, we first perceive damp- 
ness and ^drops or streamlets of water on the oiWpainted 
party walls which bound our staircases, and which are, there¬ 
fore, absurdly said to sweat, though these walls have no 
commuaicatioD with the outward air, ahd, from their var- 
iiished covering, cannot admit of the passage of moisture or 
perspiration through their pores. 

, ^ this case the remedy is obvious, and by its success Principle of 
shows the nature of the evil. Prevent your walls from ^er preveirtioa. 
.becoopng colder than the warmest externafair of wipter, and 
you will npver havo this appeamnee of damp on their inner 
.surfaces. 

Thts may be donp, st, hy constructing the walls of such of sp- 
a degree of thickg^ss, or ^ith such a dispo^tioo or quality 
a^tertalf, that they,shall liot,, ip the qsuat way, be greatly 
throughout tlimr whple sub^taTQCp'by any tempernture 
|f 't£e^ou^w|rd air. With this view, I think that in aft uag|e Detached 
iou|^^ which are not warqnc^^ by^peighbounug and houses Fe<pure 

ip i^twliop^ to high fpinds, and 

. “ ' ! thorefhre 
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therefore to gre^t ^mporatioa from the extenml smiiice, Md 
consequent abstraction of heat, the walls should always be 
double* having on the inside a thiq layer of brick, with an 
interval of one or two inches from the outer and thicket 
layer of brick or stone, to which it must be united by proper 
binders. The porous structure of the bricks, added to the 
imperineablenesspf the intermediate strfiturn of air, would 
80 ill conduct heat, that such walls wpuld necessarily tend 
to keep a house dry and warm in the winter, as well as cool 
in the summer. This end would be still further promoted 
by filling the interval between the two layers with dry sand. 
How the com- fresh sifted coal-qsheB, or powdered charcoal. In fact, when 
somet^essuL common external means before described have succeeded 
ceed. in curfng dampness, it has been either by affording a varnish, 

which has diminished evaporation by prevendng absorption, 
or by increasing the space or changing the quality of the 
materials of the wall through which the heat was to pass, so 
as in either of these cases to retain it more forcibly: And 
when the dampness has been remedied by reoEipviog the 
per to some distance from the wall by means of strained 
canvas, that effect has been produced by rendering the pa* 
per a worse conductor of heat; and therefore indisposiug it 
to condense the vapour in the room so readily as when it 
was in contact with the colder wall. 

*4 • . 

Kot possible to It has been suggested, that it would be poasibl. to keep 
********* lan^age, prevent tfje egretii 

of heat from the inside of a room, and therefore foon the 
walls surrounding it, by slfutting it closely up, and preveat. 
ing any admission o^ the cold external air. Thi. haa arisen 
from the supposition that air is not a ^ood conductor or 
transmit^ pf bea^ through its substance or pores, but thid 
it merely,Garries it by changing place wHfo some ether pei» 
tion ivhicb was Ipss charged with it. If thpre were 
mode of abstracting the heat tnm the «td^ of a reenii and 
if it were |wsnble wholly tp pavent any ebange pf its tur* 
this theory ni^t perhaps apply. H ie not ppfisjble -to 
prevent soine «kchaag;e of this kind tb, 

of any Jiabitidile dtamber; and it in evid^ fr^ the inei%> 
ture being nioBt abundantty, er perha^ sdely, |ip 

innde of that petf of the »iiU wt^h i, 


Vot wholly, 
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tbe exteraal cold, that the chief or common mode which 

the wall is cooled is not by the access pf the cold Mr into 

the roo^; bat by the passage of heat from the will itself 

ibto the cold air without. We mpy however so far avail our- but in paw. 

selves of this principle, as to exclude as much cold air as 

we can, by shutting up the windows and chimnies of uain* 

habited rooms during the severity of frost. 

It may farther bp suggested, that as, during a thaw, the Shutting up e 
air, being warmer than iti frost, has a -greater quantity of lhawi nor»i- 
water in form of vapour mixed with it, shutting up a room ficicut. 
on such occasions may, by retarding theadmissiou of wanner 
air so charged with vapouiitaHow time for the walls to ac* 
quire an equable temperature through their substance from 
without, so at p} anticipate any condensation on their surface 
which might occur from the free admi^ion of the external 
air. To this I only answer^ as before, that rooms according 
to the common construction cannot be excluded from coim- 
munication with the external pir; and that, in fact, the 
dampness does underthese circumstances take place, though 
^the doors and windows are never opened. 

In all cases, however, there is one method of preventing The w.m 
♦this species of dampness, which is infallible; and that is to 
'keep every part oi the internal surface of the wall in the warm by W 
cliainber or staircase sufficiently vartn by good fires. With 
itfais view all staircases ought to have some means of receiv¬ 
ing ardficial warmth. 

notwitbs|anding this and the former precaution, a wall l>ned if neees* 
should aecidectally become damp, the next bpst expedient 
is tp dry it as c^oickly as possiblp by a free current of warm 
air. > 


This dtecussioVj which at first sight might appeal tedious 
aad irrelevaiftf wiUi 1 trait, no iouger be thought so, when 
it haw, bee, feppd necessity for>he establishment of 
a principle on the sahject more immediately before ns. 

In order to slw, the analog, let us take tbd'simplest ex- Analo|;vinthe 
fmpla, which if that of a waioscotted raon, nawarmed by dry-r«. 
fins, -When the wahMcot is colder than the air, it conden- 
fn the eaptnrr in fernt af moisture. If that moistnre were 
^pond to the influence of the sun and wind, the case 
|W)fi vbder Htt hMtr head pf decay, which »that 

■ of . 



wood vetted by tmn in the open tin The wafer toofl 
}n a^iiacot. evaporates* and Kttle decay proceeds in the wood^ So in the 
wainscot* the surface next the voom* though unprotected by 
paint, will perhaps be long in rotting, because the room a£ 
mite of currents of air, more especially when doors and 
windows are frequently opened, so as to evaporate the super- 
iicial moisture, thou^ less quickly and effectu^Uy than in 
the open air. But what is the case with the surface of the 
pannel next the wall? The air, loaded with moisture, peue^ 
trates into that interstitial space, and deposits it by condense* 
tion on that surface. But there is afterward no current of 
air to evaporate the water so deposited, which then slowly 
decomposes and destroys that surface of the paque]. Such 
is precisely the process of the dry rot, which always begins 
next the wall, and gradually proceeds to the painted or 
out^ surface of the wood. It resembles in its chief ciicum- 
stances the decay of paper in a damp room; and it precisely 
resembles that of paper projecting from the wall oq canvas, 
•which will still often happen, if the wall be subject tp acquire 
a very considerable degree of coldness* though much mcNne 
dowly than in the former case* 

Orher cases si* The same process obtains in all other cases. When^Vfr 

the wood is cooler than the>air which it touches, the vapoqr 
is condensed upon it; and being exposed to no new heat or 
current of air sul^ient again to evaporate it, remains till 
another &t of condensatiou affords a .new supply^ 

Thus the proew of corrosion and decompositipn is con- 
tinnatly supported, till the wood moulders away* 

J>ry--Tot an lir.- The terttvdry-rat is, therefore, so far from being expressive 
yroper term, of the real fart, Oihat decay proceeds under the&e cirema- 

itunce^^more quickly than in the open air, precisely because 
the wood is more constantly and uniformly wet; just as th^ 
lower parts of posts and cads, and aciy.^cai^ties in^tifobai' 
exposed to the weather, rot sooner than tbpp^ which 
readily and speedily dry. • ^ 

psasv of the The smell whieh we perceive on going iutq vaults,!);^ 
gmell. where ibis process is going oq, partfy 

extrication of certain gases, minglfd .pprhsps with 
. latile oil, and partly from the efilpVia of tho^e 
ftanaes, which bgve alf^dy ^ tp grt^ypu 
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though they begin raereir beeause the ilecayed wood 
ft their proper «oiU yet afterward tend probably to the more 
ipeedy decomposition of the wood itself. They cannot, 
however, vrfth more propriety be said to be the cause of the 
dry«rot, than the white clover, which appears on certain 
lands after a top-dressing of coaUashes, can be said to have 
produced the soil on which it flourished* 

I have remarked above, that somerimea only a par^uldr Some have sf. 
sort or sainpie of timber has in certain mtuaUous rotted, 
while another piece has continue for a great length of time cure of die 
perfectly sound. Hence persons have been deceived, and 
been disposed to attribute the dry-rot solely and tmiversally 

some original pecnliarity in the wood itself. Dr.^Darwin Wood felled ha 
explains this fact by telling ns, that the wood ao decaying spnng tu¬ 
bas probably been cut in the spring, when the sap in the 
alburnum was not only abundant, but of a saccharine 
quality; which, in combination with the vegetorapimal sub- 
etahee or gluten, disposes it tp run with UDUsqal readiness 
into destructive fermentation. In some trees* as by more 
particular custom the oak, the bark is a very valuable arti¬ 
cle of commerce, and is found not only to quit the <ree * 
more readily, but to contain a lai^er proportion of tan ia 
the spring, when the sap is rising, than at other seasons. 

Hence an old Act qf Parliament, now in fovce> ordains that 
all oak, except for the purpose of building, shall be felled 
in the spriug. Whether doors,^ pests and rails, paling, bni^ 
rel staves, &c., come under the denomination ef building, 
it may be diflicult to $ay; but if seems at first view highly 
to be lamented, that any law should impose an obligatioo to 
djestroy a valuable species of property.* It would indeed 
be mattef of peculiar regret, if an impolitic and avaricious 
npirit'should induce the owners of oak forests to extend 
the ^ame principle to the timber employed in the coii- 
#truetien pf great niaebines, and more especially the Biitish 


pavy. 

Visriottc tpeans have been employed in order to remove Me^nx em- 
the tendency to the dry- rot in trees so felled. Thus they 
fave been long exposed to the ram, or steeped, or even 
boiled in wnter, and then drift by artificial heat, 
dipimt-do not hoDMwir appear to have been succe^ul 

in 
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IQ entirely wishinjif out the fermentible a»p» which therefow 
inskes them-iiimh more subject to the decay of which we 
are treating. It may however Vill he doubted^ whether it 
'acts in any other way thao by lurDtshing a disposition, which 
requires to be called into action by the same cause which 
.operates in alt other cases, moisture. 

Instance nf Iq proof of what I have stated, I have been informed by 
^lieirnwfl^cy. ^ yj^g Presittoifcs, that in a large vat or set of vats 

for beer, behmgiog to him, the staves formed of oak 
inches thick, notwithstanding they were previously steeped 
in hot water, and then thoroughly dried, in a very short 
time underwent the dry rot, while others in the same situ^ 
ation continued unchanged five .or ten times that periocT. It 
is highly worthy of remark, that the outside of these staves, 
which was paiqted, cmitinued sound, and that the decay 
began on the inside, where, from the vats bang at difforent 
times more or less filled, they were subject to the joint and 
successive influence of moisture and air. < ^ 

Psnee of tern- < 1 have mentioned above, t^at the putrefactive fermenta¬ 
tion cannot take place except in certain temperatures, the 
|oa*«st of which, according to Thomson, roust be but lit- 
Ue below ^ degrees of Fahrenheit's thermometer, and the 
highest within the diagree which produces drynei^s by evapo- 
radon. The temperature most conducive to this effect has 
60 far as I know, been ascertained, though much usCf- 
ful inforipatjon on this head might be obtained from a set uf 
well ropdq^'t^. eaperiments. 

Theory cf ilie The fqlloviug thgu appear^ to be the whole theory of thp 

dry-rot; that it is a niorp or less rapid decomposition of the 
substance of woo(h from moistqre d^po^tod on it by coa- 
densatioh, to the action pf which it is lunre disposed in cev- 
toiii situations than in otherp; and that this moisture ppw 
.ratt^s roost quickly on wood which most^ipuikds wi^i 
,paccbari«e or fermentible priooiples of tbo.Pfqi* Let us sep 
how this theory corresponds with the bbst known meaMiS^ 
of prevention, and what more eSectqul measure^ 4 
ges*- . > ' 

Timber should first point is Certainly to choose prober pfO|Hw)|!f 

In felled at a felled and well dtied*. .And here, iu order to MeyeiH 

time, & . : i ‘ / ■ 

y^cll diied. tiy«d|cious |all pf large pak Uq^r, \i iqqy |>e of somtcf^ 
• * sequence 


|>eraiiire in 
which it oc 
pi». 
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«»)iietice to knoWt thtt the bk^k of aoch timber contkitif 
much Ie« tan than that of the younger and more succulenlf 
Wood; and that thit principfe, together with the pfoper ex* 
tractive matteri is considerably more abundant in the bark Barbi 
of the Leicester or Huntingdon willow, than in that of any 
oak* According to the eicperiments of Mr«Davy, 7|lba. 
oT the former will go as far in tanning leather as 9 or 10 lbs. 
of the latter. It has however been assert^, that if an ouk, 
or any other tree, which is stripped of its bark^ be suifered 
•to ktand two or three years before it is felled, the wood wilt 
have acquired a very great degree of strength and darabi- 
Jity. 

Next, where it is practicable, a current of air should be Tlicwood 
frequently made to pass along the surfitce of the wood. This be ex¬ 
expedient seems to have been particularly attended to by fentui^ atr. 
the ingenious architects of our Gothic churches, who are said 
with that view to have left various openings in the wklls be« 
twlbu the two roofs of those edifices. In 4)rder also to pnK 
mote evaporation, a certain degree of beat, such as that of 
air heated by the sun or fire, should, if possible, be from 
time to time applied. Cellars themselves ought to have cdUn. 
some communication with the outward air by means of win¬ 
dows and shutters, or trap-doors. And that these may be 
for a short time opened in proper weather, so as to have a 
draught of air; and that no very low degree of temperatufe 
is necessary for the preservation of fermented liquors, pro¬ 
vided that temperature be uniform, is evident from the prac¬ 
ticability of keeping wine extremely well in cellars which 
are not damp, and in which, therefore, one or both of these 
circumstances must have taken place. * 

The destruction of walnscottiug may be long deterred by 
keeping in the apartoient suitable 51*68. 

Lvtly^ the dry-rot may in all cases be infallibly prevented when the 
where it is practicable to cover the surface of the wood, t**^'***!* 

properly dried, whb a varnish which is impenetrable and in* e^^vered wiiii 
destructible, by water. With this view two or three coats of Tarnigh. 
the composition before described should be laid on the dry 
wood, before it is erected or put together, and tlnrd or 
fourth after it is put in its place; and pt^per means should 
•be taken thoroughly to dry each successive coat of varnish. 


ff 
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Ir sitoftlidot of thu bitid^ what nusans of pt c amat ioa umi 
aeceseary must be employed at first; as it seems scarcely, 
possible to reaew tbem on fixed* timber wUh aoy chance of 
beoefiL 

fTo be concluiied in our nevLj 
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lT the last meeting of tlje Wernerian Natans! History 
Society, Profoasor Jameson read ao account of a method 
of constructing and colouring mineralogical maps. We 
cannot ^ive a satisfactory account of this paper without 
drawings; we shall therefore only observe, that maps exe* 
coted according to this plan sliow distinctly the figure of 
tile cliffii, terraces, mountain ranges and mountain groupes: 
and the colouring afibrds a true and harmonious represe^- 
tion of the alternation, extent, and relative position of me 
different rocks that appear at the surface. Professor Jamfr-> 
son at the same time laid before the society a s^les of mi* 
neralogicnl queries, he had drawn up with the view of 

directing the attention of mineralogists to the particular ob¬ 
jects pointed out by them. 

We have permission to communicate these quenes to the 
public. 

il/tnerfl/ogicu/ Queries. 


EISGtXNl)* 

Mhir^ralogicia 1. Does the granite of Cornwall belong to the oldest or 
queries, newest granite formation, or do both formations occur in 

that county ? 

2. Is the schorl rock of Cornwall disposed in an uncdni^ 
formable and overlying position in regard to the oldaf pri¬ 
mitive rocks; if this be its position, on what rock or rock# 
does it rest, and what are its other geogndiitio^relations ? 

3. Does the serpentine of Cornwall belong to the first wr 
second serpentine formation, and what are the imbedded and 
venigenous fossils it contains ? 

4. What are the characters of the different roetallifinwm 
venigenous formations in Cornwall: kre upy of them idea** 

tical 
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' SCfCMTtFIC itswa.- f$ 

ti«al witiithotedescribed by Wero«r*» btinentl^^iealr 

Jamesoug, and ethers? „ queries, * 

i 5* Dotheiaclinad elaty stmta in the vicinity cd'Pljmoath 
belong to the transition class of rocks ? 

G. Does the upper part of the mountain of Cader Idris in 
WaleslMlong to the newest ftoeU trap formation ? 

* 7 , Are not the mountains in Cumberland prmcipallf 
composed of transition rocks partially covered with the 
newest iloetz trap formation ? 

S. Is not the porphyry of Cumberland a variety of clink« 
stone porphyry ? 

9 . Does the gypsum of Cumberland belong to the first 
or second Qo&ts gypsum formation? 

SCOTLAND. 


1. Does the sienitic greenstone of Fassnet bum in East 
Lothian belong to the transition rocks, or the newest fioetz 
tra§ fonuations ? 

Does clay stone occur in beds or veins in the coal fields 
of the Lothians ? 

3. What are the geognostic characters and relations of 
the porphyritic rock of the Ochil hills ? 

4. Is Inch Keith in the Firth of Forth entirely composed 
of rocks belonging to the independent coal formation ? 

5- Are the geognostic relations of the porphyry slate or 
clinkstone porphyry of East Lothian the same as in other 
countries ? 

j 6. What are the geognostic relations of the claystone, 
compact feldtspar, and striped jasper of the Pentland 
Hills? 

7- What is the extent and mode of distributioa of the 
sienite of Galloway ? 

6. Does the Craig of Ailsa in the Firth of Clyde and the 
Bass rock in the Firth of Forth belong to the newest fleetz 
trap formation ? > 

' ^ ♦ Natie Tbasda ton <Jef EntWebuna tier Ottnge ton A.G. Werner, 1791 • 

t B^breibungdofiGtubenrgeUudcflHImoielflftet.tou F.Mghs 1804^ 

^ KtinGralog. Bemerknn^cn bei gelegenbeit dner Reise durch den 
Snerkwurdigsten des H^zgebhg^, ton Frieslebeni 1795 . 

§ Minpralogicti Oespriylion af Dumfrieshire, 1805. Eledients of 
Geognosy, 1808. 


9. Does 


(M MMlrtrrtc fVEtrs* 

§i tbc i^itebstone of Ardnamurchati beldbg to tli» 

newest fleets trap formation ? 

]&• l» the grantilar quaftz iif the islands of Tala and Jurm 
subordinate to mica slate, or does it constitute a distinct 
Ibimatidn ^ 

11. Are the CulKn tbountains in the isle of Skfe com^ 
posed of rocks belonging to the newest Iketz trap and se¬ 
cond porphyry formations f 

12. 'What are the geognostic characters and relations of 
the obscure egg in the isle of Egg one of the Hebrides? 

13* Of what rock is the isle of Staffa composed, imd 
what tls geognostic characters and relations ? 

14* Is the porphyry of the isle of Kasay porphyry sla^ ? 

15* ^hat are the geognostic relations of the tremolite 
of Glen-Elg in Inverncsshire? 

16. Does the upper part of Ben Nevis belong to the se¬ 
cond porphyry formation; and if this be the case on what 
does the porphyry rest? * 

17- Does the porphyry of the Brauernear Blair in Athol 
belong to the first or second porphyry formation ? 

18. Does the granitic rock in the %’icinity of Aberdeen be* 
long to the granite or sienite formation? 

19* Does the sandstone of the Shetland islands belong to 
the independent coal formation, or to any of the forinationa 
described bv Werner? 

20. Inw^hat species of minerai repository are the ores of 
Sandlodge in Shetland contained, and what are the oryctog- 
nosticand geognostic characters and relations of these ores? 

21. Does the claystoneof Papa Stour, one of the Shet* 
lands, belong to the newest floetz trap, or coal formations ? 

22. l 3 oes the serpentine of the islands of Unstand Fet* 
lar belong to the first or second serpentine formations? 

' ■■ ■ - ' , ■■ li i- ■ ■ ■ ., . 1 ,, ■ ■ ^ 

7 0 CORRESPONDENTS. 

F. R. S. will perceive that the commvnicatkm from Pn/et»or Flscr, 
serted in our Supplementj renders it less necessary to insert his /ovottr. At the 
same time that his general remarks upon tki skest desirMe to be skmm 

in eoniroversionai turitings must be allomed, U nmst admitted in keka^ 
gf ike Editor t^f a periodical publication^ iAat ttery a«4 moi^est foa* 

sons ought to present themselves^ b^ore he oast he jnsiifad^ Joe kBdesfving 
in ike dUcusnoTts transmitted to the PuUU. 

The Editor having been, contfary to oatpeetalienf disappeinUd gf ttg 
ItJcteoTological Register^ is still obliged topostfope U: M he wU takepf*^ 
per measures to prevent farther dciag^ 
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ARTICLE I. 

Obsereations on such Luminons Phenomena in the Atmosphere, 
as appear to depend on Electricity. By a Correspondent, 

(R. B.) 

It has been long since incontrovertibly established, that Lightning la 
lightning is the electrical stroke between the clouds and the 
Earth, or between one cloud and another. All the differ¬ 
ences pf opinion therefore relate at present to its attributes 
or affections, whicli philosophers have not scrupled to inves¬ 
tigate by the assistance of the electrical piacbine. But 
there are many circumstances, for an explanation of which 
we most have recourse to the great theatre of nature., 

The luminous appearances seen above the surface of the Enumeration 
earth arp, ignes fatui, lightning, shooting stars, fire balls, 
and tbe*aurora borealis. Whether the first be an electrical 
plienotnenon has not yet been satisfactorily ascertained, and 
indeed thei^ cause may be said to be entirely unknown; but 
lightning and the aurora borealis are perfectly imltable by 
electricity ; apd it is highly probable, that an electric spark 
would ^exhibit the appearance of shooting stars and fire balls, 
if of sufficient length and reoiuteness to permit its figure 
and angular velocity to be perceived. It is also probable, 

VoL-XX. No. 85—June, 1808. G that 
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that the electric explosion consists of a ball or cylinder of 
no gre^t length* ignited by #he compression of the air or 
gas* or other fluid it drives before it. Admitting this, the 
zigzag spark with ramifications may be considered as a fire 
ball continually throwing out detnehed pieces; the brush 
will be a fire ball broken to pieces, and the lightning will 
not differ from fire balls but in its vicinitv to the Earth, and 
its velocity* which is perhaps greater* An artificial fire ball 
moving slowly has been seen once* and but once, by Warl- 
tire the lecturer* See Priestley’s Electricity. 

The magnificent experiments of Watson on Shooter's-liill* 
in which the shock was transmitted through great lengths of 
wire* \each us nothing of the velocity of disengaged elec¬ 
tricity* as there is no proof that it has any known relation 
to that of the electric matter passing through conductors* 
Most persons think they can distinguish the direction of light¬ 
ning, but this may perhaps be a deception. M. Marat* is 
the only philosopher that I know of, who has made any ob¬ 
servation from which an inference of the velocity of light¬ 
ning may be deduced; and he himself remarks* that it is 
attended with various causes of uncertainty. He measured 
the angular distance between two clouds, from one of which 
a horizontal flash of lightning flew to the other* and found 
it 30 degrees; the time was 20 tliirds* and the distance de¬ 
termined from the interval of time between the flash and the 
report, was 10*000 toiscs. From these data he infers^ that 
the velocity was 19*200 toiscs per second* which is somewhat 
more than 23 English miles. 

This determiration, by its remarkable coincidence with 
that of Sir Charles Blagden, respecting the velocity of fire 
balls* might lead to a conclusion* that there is a settled ve¬ 
locity for luminous electric matter* if it were not credibly 
ascertained* that it sometimes moves much slower** and is 
even nearly stationary* according to circumstances. In the 
storm which happened at Steeple Ashton f* on the 20th of 
June* 1772* two gentlemen being sitting in a parlour et the 
vicarage-house* and conversing about a loud clap of than- 

• Marat* Recherches physiques sur rElectricitc, p. 226. 

•f Ph. Trans. Tol.*63, p. 2 ■'?. 
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fler tliBt Imd just happened, they saw ofi a sudden a ball of 

fire between them, at about ^ foot distance from,one of 

them. They described it to have been about the sire of a 

sixpenny loaf, and surrounded with dark smoke; that it ^ 

burst with an exceeding loud noise, like the firing of many 

cannon at once; and that they perceived a disagreeable a fire b.»Um a 

smell, resembling that of sulpliur, vitriol, and that of many 

other minerals in fusion. One of them was exceedingly 

hurt. As soon as he was struck he sunk in his chair, but 

was not stunned; his face was blackened, and his features 

distorted; his body was burned in several places, soiall holes 

were made in his clothes, and he lost in some measure the 

use of his legs for two or three days. He is positive be saw 

the hall of fire in the room for a second or two after he was 

struck. He also saw after the explosion a great quantity of 

fire of diiferent colours, vibrating backwards and forwards 

in the room, with a most extraordinary swift motion. This 

might perhaps be an affection of his sight. 

Mr. Field, a painter of Trowbridge, during the storm, before ii9 
observed a bull of fire vibrate backwards and forwards over 
some part of Steeple Ashton, and at last dart down per|)en- 
dicularly. This was in all probability the same ball as was 
seen to burst in the parlour of the vicarage-house. 

A body of fire wan also seen during the same storm niov- AnntlicrintlK' 
ing towards a house, at some distance from the house 
Mr. Paradise, which' changed its direction and passed 
through the last house, and afterwards burst with a prodi¬ 
gious explosion. Mr. Paradise, who was three or four feet 
out of its line of motion, was struck agayist the wall, his 
body covered with tire, and he thouglit for some time he 
should have been suffocated with the smoke and smell of 
sulphur. He escaped unlmyt, and his house received no 
damnjl;e* 

To these iustanf;eB of electric matter which produced the L'.tiliTnlMg at 
effect of Ughtuing, though its velocity was too small to ore- 

. ‘ ^ w! rlillieli* 

vent its figure being perceived, may be added, the very se- gn uL- 

\'ere stroke of lightning, which killed two of the servants of 

Mr, Adair, at Eastbourne* iu Sussex, threw himself hurt 


Ph, Trans, vol. 71, p. 
U 0 


and 
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mnd motionless on the floor, and rendered a young lady and 
her servant insensible for a time, though these persons were 
in different apartments of the house, and left considerable 
marks of its violence on the house and furniture. It hap« 
pened on the 17 th of'September, 17 SO. The morning was 
very stormy, with rain, thunder, and lightning; and just at 
nine o'clock a horrid black cloud appeared, out of which 
Mr. Adair saw several balls of fire drop into the sea succes- 
sively» as he was approaching a one pair of stairs window; 
very soon after which, he was struck by a most violent flash 
of lightning, the effects of which may be particularly seen 
by consulting the original account. But what more espe¬ 
cially sfiiplies to the present purpose is, that multitudes on 
the seashore before the house saw the meteor dart in a right 
line over their heads, and break against the front of the 
house in different directions; and all agreed, that the form 
and flame exactly resembled an immense sky rocket. 

These facts show the near resemblance between lightning 
and Are balls. It is probable however, that the electric mat¬ 
ter, when it passes violently through the lower regions of the 
atmosphere, usually has the form of a spark ; that is to say, 
it passes with an extreme angular velocity in some definite 
direction. But the masses of luminous matter, which pass 
along the superior and more rarified parts of the air, appear 
either in the form of those flashes, which we produce by 
passing electricity through a vacuum, or in the form of balls 
of fire. In either case the phenomena are on a scale of 
astonishing magnitude. 

Shooting starsf the aurora borealis, and fire balls, have 
in general been found by the best observations to be greatly 
elevated in the atmosphere; and indeed, beyond the region 
where the action of the sun's rays on the air occasions the 
twilight. Mr. Brydone* frequently observed shooting stars 
from the mountain St. Bernard, one of the high Alps, and 
also saw several from the highest region of Mount Etna, 
and they always appeared as high as when seen from the 
lowest grounds. 1 find however one curious instance of lights 
resembling both the aurora borealis and shooting stars, at a 
much lower elevation. 


* Ph, Trans, vol. GO, p. 1G7. 
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Ab Mr. Nicholson teacher of the mathematics at Wake- Appearance* 
field in Yorkshire, was returning on horseback on the 1st of 
March, 1774 , from Croitons a village near Wakeheld, he aurora boreali* 
saw a stoiTn approaching iu the north-west quarter, from 
which the wind sat. It was then about half past six in the 
evening, and the weather was so dark and overcast, that it 
was with difficulty he could find his way* When the storm 
began, he was agreeably surprised to observe a fiume of light 
dancing on each ear of his horse, and several others on the 
end of his stick, which had a brass ferule notched with using. 

These appearances continued till he took shelter in a turn* 
pike-house. 

After having continued about twenty minutes the storm * falling 
abated, and the clouds divided, leaving the northern region 
very clear; except, that about ten degrees high there was a 
thick cloud, which seemed to throw out large and exceed¬ 
ingly beautiful streams of light, resembling an aurora bo¬ 
realis, towards another cloud that was passing over It; and 
every now and then there appeared to fall to it such meteors Do not these 

as are called falling stars. These appearances continued till fhowtwofluids 
* .1 1 t like my spark! ? 

he came to W^akeneld, but no thunder was heard. 

About nine o’clock a large ball of tire passed under the 
zenith, towanis the south-east part of the horizon; and Mr. 

Nidudson was informed, that a light was observed on the 
w'eathercock of Waketield spire, which is about 240 feet 
high, all the lime the storm continued. 

The present state of our knowledge respecting tire balls, Treatise of Sir 
with observations, is exhibited in an excellent treatise writ- ^ 

teri by Dr. Blagden t» now Sir Charles, on occasion of the 
fiery meteors which were seen in the year >7^3. The great Great fire baW 
meteor of Aug. 18, in that year, had the appearance of a 
luminous ball, which rose in the N. N. nearly round, 
becaiqe elliptical, and gradually assumed a tail as it ascend¬ 
ed, and in a certain part of its course seemed to undergo a 
remarkable change*, compared to bursting; after which it 
proceeded no longer as an entire mass, but was apparently 
divided into a gi‘eat number or a cluster of bulls, some larger 
than the others, and all carrying a tail, or leaving a train 


*'Ph. Trans, vol, 64, p. 351. 


t Ibid, Tol, 74, p. 201. 

• behind, 



8 ^ 


OK LUMtKOtrS Pn£T70MEKA« 


IH height 57 
miles; velocity 
20 miles per 
sevo '.d; dia 
ineier half a 
mile; courbC 
1200 mUss. 


Sir Charles 
ascribes these 
appeatanccb to 
electric iiy. 
The vcU»ciiy 
greatly exceeds 
that of planct- 
ary projection. 


behind. Under jthis form it continued its course with a 
nearly equable motion, dropping or castinp^ off sparks, and 
yielding a prodigious light, wRich illuininated all objects to 
a surprising degree; till having passed the east, and verging 
considerably to the southward, it gradually descended, and 
at length was lost out of sight. The time of its appearance 
was dh. l6m. P. M. mean time of the meridian of Londdn, 
and it continued visible about half a minute. 

It seems probable, that the meteor burst and united again 
several times during its course; and that the great change 
corresponded with the period at which it suffered a deviation 
in its course. Its ap)>eaviince was not uniformly bright, but 
consUted of livid and dull parts, which were perpetually 
changing their relative position. Its height deduced by 
computation from the angular elevations from various places, 
proves much more rorrespoudent than miglit be expected 
from such data. One combination gives the height 54f 
statute miles, two give 57 miles, two 5B, one 5^9 nnd one 
60 : the mean is 57f miles. It docs not appear to have really 
approached the Earth in its course, which was above 1200 
miles in length. Its absolute diameter across, supposing it 
to have been about half a degree broad, was half a mile, 
arid its velocity was at least 20 miles in a second. A report 
was heard after its disappearance; and it is very remarkable, 
considering the rarity of the air at such a height, that 
the height of the meteor, deduced from the time of the pas¬ 
sage of the sound nearly agrees with the geometrical de¬ 
duction : it is 56| miles. A hissing, whizzing, or cracking, 
was also said to have been heard during its passage. 

After descrihmg the phenomena of the smaller meteor, 
which appeared on the 4th of October in the same year. 
Sir Charles proceeds to consider the cause of these pheno¬ 
mena. He shows the insufficiency of Halley^’s hyppthesis, 
that they consist of a train of combustible vapours set on 
fire; and also of that which supposes titty are terrestrial co¬ 
mets, This last positiorf he observes is incompatible with 
their general appearance, winch does not resemble solid bo¬ 
dies; with their exceeding great number, whiclj could fcmce- 

• Pb Tons, vo!, 74, p. rj. 
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\y Aill to produce some other appearances^ beside a tran¬ 
sient illutniQation ; and move particularly with the extreme 
velocity of the meteor of Aiijf. 18, which is three times as 
great as a.body fulling from infinite space towards the£arth 
wjould have acquired, when it came within 50 miles of the 
Earth’s surface* lie therefore recurs to electricity, the only 
agent in nature with which we are acquainted, that seems 
capable of producing such phenomena. Its extreme and 
hitherto unmeasured velocity, the electric phenomena at¬ 
tending fire balls, the hissing noise, their connection with 
and similarity to the northern lights, which have sometimes 
assumed this form, and particularly their course, which is for 
the most part nearly in the magnetic meridian, are among 
the circumstances which are pointed out and elucidated in 
a perspicuous and highly interesting manner. And he con- Conclubiaa. 
eludes by observing, that if the conjectures he offers be 
just, there are distinct regions allotted for the electrical 
phenomena of our atmosphere. Here below we have thun¬ 
der and lightning, from the unequal distribution of the elec¬ 
tric fluid among the clouds; in tiie loftier regions, whither 
the clouds never reach, we have the various gradations of 
falling stars; till beyond the limits of our crepuscular at¬ 
mosphere, the fluid is put into motion in sufficient masses to 
hold a determined cAurse, and exhibit the different appear¬ 
ances of what we call fire balls; aud probably at a still 
greater elevation above the earth, the electricity accumulates 
in a lighter less condensed form, to produce the woiider- 
fully diversified streams and coruscations of the aurora bo¬ 
realis. 

There is a fact observed by Mr.de Sau8|ure, which seems 
difficult to be accounted for by the help of our present 
knowledge of electricity. He was on the Alps with some 
friends, while a thunder storm formed in the air beneath 
them * While it lighteued and thundered below, they found 
themselves electrized, but differently, so that they drew 
sparks from each other 

I shall finish this communication by a remark of Mr. A Kouth wind 
Winn on the aurora borealisf, that this phenomenon 

* Memoirs of the Academy of Sciences for 177^. 

t Ph. Trans, vol, 64, p. 
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usually followed by hard southerly windsr with hazy weather 
or small rmn; which Dr* Franklin, admitting the fact, sup** 
poses to«be a consequence of the clearness to the northward* 
which renders them visible, and may have been pr^uc^ 
by long continued winds from that quarter; for when the 
winds have continued long in one quarter, the return is of* 
ten violent. The later discoveries respecting ignited ston^ 
which have fallen from the atmosphere, seem also to belong 
to the subject of this paper; but I cannot at this time consist 
tently with brevity enter upon them* 
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Account of the Drdning of the Fond of Ci/w*. 


Drainiog 
ponds and 
marshes alwitys 
considered a 
difficulty. 


The draining of ponds and marshes has always been con¬ 
sidered as a difficult enterprise; and it has frequently hap¬ 
pened, that works begun for the purpose have been relin¬ 
quished, before the object was attained, either because the 


local circumstances have occasioned too many obstacles, the 


means employed have been inadequate, or the capital em¬ 
ployed has fallen short, before the expected benefit could be 
derived from the undertaking. 

A successful To instruct and encourage the speculator, as far as is in our 
insunce given power, and enable bin; to furnish agriculture with new land 
asan example plough or the sithe, we hasten to publish the particu¬ 

lars of the draining of the pond of Citis, which is now going 
on. We shall point out the difficulties, that have been sur¬ 
mounted ; and the new mechanical means, that have been em¬ 
ployed. 

Description of pond of Citis is to the south-west of the departifient of 
the pond. tlie Mouths of the Rhone, at a short distance from an arm of. 


the sea called the Pond of Berre. It it near the ponds of 
Lavalduc, Pourra, Rassueb, &c. The different quality of 
the waters of these ponds, ahd the dissimilarity of their levels, 
show, that they have no subterranean communication with 


* Journal des Minos, No* 116, p. 167* 
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eftch other, though they are so near. The pond of Citis ir*" 

several feet lower than any of those here mentioned»ami, what 

is wry remarkable, it is near th*enty-seveti feet, Engli:ih mea- Its level 2^ 

?ure, below the level of the sea. This pond may be consi- below the 

clered as a spacious basin, enclosed by lofty mountains, in 

which the rain water baa accumulated and become stagnant, 

hjVing no outlet. 

The waters of Lavalduc are saline to sixteen degrees*. The Salt-works es- 
proximity of this pond to that ofCitis; the facility with which there. 

its water might be let into it, by opening a passage through the 
mountain separating them ; and the decrease of the water of 
Citis after several years of drought, gave rise to the salt-works 
of Citis. These were undertaken by a company, who sub* 
scribed a joint stock to defray the expense. Their plan was 
to prevent the addition of more water, and gradually dry up 
the pond, by stopping on the sides of the mountains the course 
of the rain water, which was its sole supply. This attempt 
succeeded completely, and the affairs of the company were in 
a very prosperous way, when, after d memorable winter, the 
pond was completely inundated by the excessive rains, that Tlicce inua- 
fcll for three months successively. The company indeed ****‘^‘ 
might blame themselves for this disaster; since by their neg¬ 
ligence in not keeping the canal in repair, or rectifying its 
level, the rain-water, being so much more abundant than 
usual, could not flow with sufficient freedom through it; and 
thus by its weight breaking down the feeble dike that sup¬ 
ported it along the sides of the mountains, it ran into the . 
pond. 

This event, of which apprehensions had ^ways been enter- Apparently a 

tained, appeared to admit of no remedy to the company, who hopeless case. 

had long foreseen, that, if the pond should come to fill at any 

time, there would be no way to preserve the salt-works, but 

by cartying off the water over the bills between the pond and 

the sea. But what jneans could effect this ? There appeared 

none but the common pump, or thwtscrew of Archimedes; and 

these being too expensive or inadequate, the company was proposediobe 

hbout to give up the work, when Mr. Augustus de Jess^ pro- drained by a 
j . . . . . , . . r. • ^ • Steam engine, 

posed to drain it by employing a steam engine. Being admit- forcing the 

* This I believe implies, that they contain 16 per cent ofsalt. Tr. 

ted 
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hUl r" 27 ect present a ste.tein«rnt,jOf bis design, he sliuwed the prec* 

high/ ticability of conveying the water into the sea over the hills* 
^ though {heir tops were 172 fecttfibove the bottomof the pond; 

. ' ahd that^ by adapting the power of tb6 machiuO to the qustn- 

tity of water tp be raised, he could engage to accomplish it in 
a very short time. Lastly, as the company seemed undetcr^ 
mined, he agreed to undertake it at bis own expense. His 
proposals and his conditions were accepted. 

This might Mr. Jcs^6 m'ght have accomplished his purpose, by placing 

have bt‘cii ef- g^veral Steam engines on the ascent of the first hill; the wa- 

tectedby dsuc- . i i ® i . • 

c&,sioii of tiT raised by the first being raised higher by the second, and 
steam engines; successively, till it reached the top. The power of these 
engines, which may be ihcreased to any extent, assured him 
hut a Mngle of a gilen (juautity of water ii^ a given time j but such a com- 
one ^ireterrud. Mould have been detrimental to the general eflect, 

Ibr the draining could not have gone on regularly, unless all 
the engines had worked with constant uniformity, which could 
' not easily have been effected. That he might have no obsta¬ 

cles of this kind, and no stoppage, he conceived the design, 
and carried it into execution, of throwing the water from the 
pond to the top of the first hill in a single stream, and by 
means of asingle engine. This was adding to the dilhculty/'; 
but in this the chief merit of the undertaking consists. We 
shall give an account of the works, by which this was accom¬ 
plished : and we apprehend the reader will be gratified by th^ 
view of them given in Plates III and IV. 

The canal for After having corrected the errours committed in the con- 

the rain water ^f ^he original canal, or drain for the rain-water, 

first repaired carried round the mountains, and encircling the pond, he 
iiua improved. considerably, so as to give it a greater descent 

toward the end where it discharged itself. This canal was 
supported in the stccpciit parts by stone causeways; ^nd to 
prevent the full of the water into it from bein§ too forci^jle, he 
diverted it as much as possible from a perpendicular direc¬ 
tion, giving it difierent inclinations, according to local cir¬ 
cumstances. * 

At some distance from the pond, on the slope of the hill, 
, , the steam engine is erected. A well is there sunk to a level 
aUcniutdy by bclow that of the bottom of the pond, and from its bottom a 

horizontal 


A w;'U sunk, 
wuU luo 
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bbrizantal galkry is carried to the ponS at the distance of 320 * 
feet. This gallery, or rather aqueduct, conveys the. water 
fVom the pond into the well. Tor this purpose it was* neces- a 
sary, to arch it over cobplctely. In the well are two pumps, 
and close to it.is the steam etigine, which works them both ^nll. 
ahernntely by means of a double crank. Adjoining the 
pumps in the well are two vertical pipes, communicating with 
them, and united at the mouth of the well by means of an 
elbow, or fork. The part where they unite is fitted to a cast 
iron cylinder, 450 feet long, carried up the slope of the hill. 

This hill not being so high as some of the following, it was ne¬ 
cessary to raise the cylinder upon supports of mason work to 
form a common level. A wooden trough, supported tres- Thence<en-*, 

eels, unites the first hill to the second. This is 895 feet loi^. tro di 
At the end of this trough begins a canal of 2494 feet, which is @95 feei long 
cut in the rock to the mean depth of 9f feet. To unite the 
summits of all these hills it has been necessary to erect scverat'canal 


aqueduct bridges, over which the canal is conveyed. The ^5“*^ 

' " duct bridges ig 

canal might have been cut to less depth, by raising higher the thesca. 
cast iron cylinder, and consequently the wooden trough ; but 
the wind ulrcudy has bulficient hold of both these, and they 
could not fail to have been weakened, bad they been raised 
higher. If the iron cylinder had been made to rest on tlie hill, 
in order to dispense with thd wooden trough, thecUnal must 
have been cut to an extraordinary depth, or a gallery of 2500 
feet must have been cut through the rock, which would have 
occasioned an enormous expense. 

The steam of the engine acts upon the pumps, which draw 
up the water of the well, and force it into t^e vertical pipes. 

These convey the water to the ascending cylinder, in which 
it rises gradually to the top of the first hill, whence it flows 
through the trough into the canal, which discharges u into 
the se'h. 


The water contained in the cylinder acts with all its weight The engine 

gn the valve, that separates it from the fork of the two pipes: 

yet such is the power of the engine, that at every stroke, of minute, 

which it makes thirty-two in a minute, it not only raises a “’5 4660 Ibi. 

. . - ■ I . • ‘ • ofwaterlntihe 

ccrUin quatitny of water into the vertical pipes, but gives it cylindec. 

a pres- 
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B prUstm of nmii^ the whole, of tJie water in ike 

cylinder, which !• of the weight of 4660lba. avoirdupois. 

Ctkei 69S11 IWengine is calculated tolaiae 69611 cubic feet of mter 
turn of twentyibur hours, making a weight of 38845 cwt. or 

water in a dajr, 1942| tuns. It is obvious, that if it were required to raise a 
Adeqiute gtwater quantity of water, and at the same time to a greater 
prSMe'a'***^ height, as of 500 feet for instance, the same steps shoulchbe 
greater effect adopted, increasing proportionally the diameter of the cylin* 

der of the steam engine, the dimensions of which give tlie mea¬ 
sure of the power^ and increasing the thickness of the cast 
iron pipe, So that it might be able to resist the pressure of the 
watOr forced into it. 

Before the draining of the pond of Citis, we do not believe a 
steam engine has been employed for such a purpose; still less 
pu^ps moved by the usual agents; or that any attempt has 
been made to raise a large quantity of water .to a corsiderahle 
height in a constant and uninterrupted stream. For this new 
application of it therefore we are indebted to Mr. de Jess^, 
and w€ trust that many enterprising persons will avail them- 
flsees where selves of it. In the sooth of France, and near the coasts of 

Mediterranean, there are a great many ponds, whichnt 
vsatige. would be of importance to drain; their vicinity being a 
ftcourge to a country in other respects so much favoured by 
nature. Some attempts that have been made in the depart¬ 
ments of the Aude and Card enable us to presume, that the 
nature of the soil is in general excellent. 

We conceive, that no draining can be attended with more 
difficulties than that of the pond of Citis; that Mfa de Jpss^'s 
method is applicable to any pond to be drained, attention be¬ 
ing paid to Uocal circumstances; and that is equally applica¬ 
ble to great morasses, the whole produce of which it would 
be so advantageous to obtain, at a time when the scarcity of 
fire-wood cieates anxiety for the means of supplying the want 
of fuel* ^ 

£^/aflarto» of PL III, and PL 1. ^ 

rKxfUnttieaof A* The pond of Citis. 

the idases. called the pond of Berre» ^ 

«. Level of the pond of Citis. 

' . 5. Level 


Kovd^es of 
the mode* 
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#» of Ihepond o{ Berre.' > : 

O O. G&llery tbst convey9 ^the water firott the pond of 
CitiB into the well. 

D £. The well, in which are the pumps. ^ 

E F. The cast iron cylinder. 

Kr G. The wooden trough. 

O The canal cut through the rock. 

O. The steam engine. 

gt Aqueduct bridges. 

KKKK. Pillars of masdti*work| supporting fhe inmejT- 
Under. 

K ta. Height of the first hill. 
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Remarks on some Pseudomrphoses observed us th Subsi^es^ 
that form P^t of the MineralQgkal CoUeciion (f theCouneit 
of Mines: by Mr. ToNNfiLiEa, Keeper of the 
Ca(uie/ to the CtmciP*. 



.INERALS that crystallize regularly do not always ep-'Stonm ss^une 
pear under those figures, that may be considered as appropri*^ Srm****^^*^ 
ate to them. Frequently they assume those of organieed 
bodies, and sometimes those of substances included like 
themselves in the mineral kingdom, but of a different nature. 

These borrowed forms have been designated under the names'These eslled 
o[pseudomorpkosest or pseudocfystals; and th^c are the more ^^ 08 ^* 0 ^" 
suitable, because, if they do not always deceive us, they may pssudocry. 
at least under certain circumstances impose upon us with re- 
spcct to their real origin. In some cases too they present us 
with enigmas not easy to explaiu, since we cannot always con- 
oeivewhat substanceiit is, the natural figure of which they 
halve borrowed, though we soon detec^t those that have as- 

lit 

sumed it, under the mask by which they are concealed. 

The pseudoinorphoscs I have chiefiy in view in writing these Steatite and 

observations are thus far remarkable, that they appear in mi- ap- 

* psarmthe. 
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Different erys* 
taltinc forms 
assumed by 
srratite of Bay* 
icuth* 


Steatite from 
Ctrk»bad* 


nenilSi that are eommonty amorphous, as the steatite, spedt^ 
stein oj Werner, anJ serpentine. Nature, which very rarely 
imieed allows the species, of which these are varieties, to as- 
sume its proper forms, seems to have designed to indemnify U, 
by placing it in situations favourable for borrowing those of 
certain species, which appear to yield them up with more rea¬ 
diness, in proportion as they are more susceptible of variation. 

The steatite of Bayreuth, of which there are many spaci* 
mens in the colloction of the Cuuncii of Mines, sent by {>r. 
Scheider, a physician at lloff, in Franconia, eKhibits several 
pscudomorphoscs. Thechiefof these are the primitive rhoin* 
boiJ of carbonate of lime; those of the equiaxal and inverse 
variefles of the same species, as will as the dodccacdron, with 
scalene triangular pyramids opposed base to base, the metaita^ 
iique of Ilaiiy; the hexagonal prism, tenuiimtcd at each end 
by hexacdrul pyramids, of the prismatic hyaline quartz, 
sometimes alternate, at others bisaltcrnate and hattciicd. 

A steatite from Carlsbad in Bohemia bos exhibited to Mr. 
Haiiy a remarkable pscudomorphosis, consisting in nn oblique 
prism with a rhombic base, similar to the binary fcldtspar. It 
forms part of a n)ck with base of fuldtspar, which serves it for 


a ganguc. This interesting specimen was sent by prof, Jurine 
of Geneva, who has aduplicatc of it in his collection. 

Serpentine. Mr. de Champeaux, to whom we are indebted for a know¬ 
ledge of the situations, in which uranium, oxide of titanium, 
emeralds, and graphic granite are found in th^ department of 
the SaAnc and Loire, one of those which that engineer of 
Mines has the charge of inspecting, has foun(i in the valley of 
Viege, at Mont-flose, a serpentine interesting for the novelty 
of the regular figures it exhibits. This substance, which is 
in the collection of the Council of Mines, is of a greenish Co* 
lone, a little transparent on the edges, and nearly appjxiochcs 
the noble serpentine of Werner. Oligist iron, or speculm: iron 
ore, is disseminated in it. It exhibits, Besides, Ist. the form 
of the prismatic hyaline qirartz, their being no difference that 
can be appreciated between the inclinations of the wd 
values of theangles, when they are cotTi pa red together: 2dly. 
ihc sume form modified by facets occupying the places of the 
edges contiguous to the summits of the pyramids, which had 
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i^«r yet been observed in the quarts \tBe\L All these pseudo** 
morplioses of steatite and^ serpentine are so many exj^nnpies 
odded to the well-known histances of quartz, which borrows 
sometimes from one species, sometimes from another^ forms it , 

is incapable of assuming when left to itself. 

The idea that first occurs to the mind respecting the origin Supposed on- 
of such accidental forms has been to suppose, that thespe- 
cies, which has lent its form, has had an influence on the crys- a portion 
tallizdtion; and though mixed with a foreign substance, often 

predominant in point of quantity, nevertheless acts the princi- been able to 

1 .. .. . ^ • 11 ^ ..1 i* • determine tUe 

pal part, and impels its companion to yield to the form it im- form of the 

poses on it. Thus it was at first supposed, that, in the rhom- ^ 

boidal figures, similar to those of calcareous spar, exhfbitcd 

by the steatite of Bayreuth, and the same might be said of 

the other forms imitated from carbonate of lime, there existed 

originally a certain quantity of carbonate of lime, as in the 

crystallized sandstone of FoiUaincblcau, and that the st|atite 

owed its form to this carbonate. 

Subsequently however the pseudocrystals of steatite have But 
been compared with the steatitic mass, by which they are 

» , , , III I ^ . it apjjcar 

completely enveloped; and they have been found perfectly coniai'i any 
similar in every respect to the gangue in which thcy^occur, P'JUiuiu 
possessing its softness, greasy appearance, soapy feel, &c. No 
trace of the substance, the presence of which was supposed 
necessary to iniprint on it the regularity of form that distin¬ 
guishes it, could be perceived. These considerations, and DlfTicuIttocx- 
the difficulty of explaining how carbonate of lime, 
quartz, and fcldtspar, could yield their place to the steatitic ulce the 
particles, allowing them to arrange themselves in the jirccise 
order required for the regularity ofnhe figures retained,‘have 
appeared a motive sufficient to consider these forms as proper hence «u|jpos- 
to the aubstances bearing them. Analogy, however, and the 
usual laws "of crystallization, appearing to me little favoura- 
ble to this opinion, I shall submit my "doubts on the subject 
in a few words. 

We frequently see quartz assume the cubic or octaedral Spurious cry-.- 
form of fluate of lime, at others affect that of the metastatic 
carbonate of lime, and agqin put on several of those of sul- 


^calsmine^ 
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pliatc of b^rjtet^ The orijia of these fotin^ is by no means 

,, equivocal, 

F.eiirfociT?tal^ * collection of the Connell of Mines are seve.al quarttose 

of quartz, , pveudomorphoses, of which 1 shall content myself with mentloninis the 

most reiDarkabie. The first is borrowed from the metastatic carbonate of 
Ume, and was found at Montbrison, in the department of the Loire> by 
Mr. Laverri^e> engineer in chief. The origin of this accidental form is 
by no means enigmatical. It is even necessary^ in order to account for it, 
to have recourse to a sort of cementation, by which the particles of 
quartz would gradually have taken the placei of those of the carbonate of 
lime, which before occupied the situation; it is siilTicicnt, that a cavity 
left vmd by the calcareous spar, destroyed by any cause, served for a 
mould to the matter of the quartz. A piece of calamine, from Somerset¬ 
shire, yhich is in the systematic collection of the Council of Mines, ex¬ 
hibit a pseudomorphosis similar to that of the quartz of MonibrUon. 
The pseudocrystals of this ore of zinc arc of a reddish brown colour, three 
inches long, and hollow within, a clrcumsiauce in which th^y differ from 
the preceding, those being full and compact. The crystals uf metastatic 
calcar^us spar, which are sometimes found in the interior of those of ca¬ 
lamine, and certain groupes of similar calcareous spar mentioned by 
Home dc I'lsle, part of which is still in the state of carbonate of lime, 
while (he rest is in that uf oxide of zinc, leave no doubt respecting the 
origin of this pseudomorphosis. 

The di*partmcnt of the Sa6ne and Loire, and that of the Nievre, visited 
by Mr. Champeaux, have afforded a vaiioty of pscudomorphoses of a 
quartzose nature. These forms, all borrowed fiom acidiferous substances, 
derive their origin in some instances from fluate of lime, in others from 
sulphate of barites. The regular forms borrowed from Kuateof lime are 
the oci:icdrou and the cube. These octaedrons are either hollowed out, 
nr in relief. Tlic faces of the first are plane, or convex ; the second ex¬ 
hibit sometimes a regular octaedral summit, at other** a simple equilateral 
liiunglc. The cubic forms, which are more numerous, are either solid 
or hollow. All tlvse forms exist with the same appearances in the 
fluor spars found in the same place. The forms originating from the 
sulphate of barytes arc the primitive form of that sulphate, with the 
trapezoid, the pointed, the laminar, the concrete, and tlie radiated vari¬ 
eties. The pseudomorphic quartz crystals originating from sulphate of 
barytes arc not accompanied with this Sulphate, as those indebted ^0 
fluate of lime for their form are with this Huatz ; whether because the 
sulphate of barytes has b.cen subsequently destroyed, or because the pseu^ 
domorphic quartz has been removed from its place; which must have 
happened sometimes, since it is found not only in veins, but in ravhies, 
and on the surface of the ground. However, on proqei ding but a little 
way from the places where th^ pseudocrystals of quartz are found, we 
soon meet with veins of sulphate of barytes, and this in sufficient abun¬ 
dance, to leave no doubt of the Origiu of ihebc ;>suudumorphoses. 


of quartz. 





equivocal. Tho fluate of llpie^ aulpbalp of «nd 

honntt of iittie, which are found in the same places, are Scf 
lihahy witnesses, which'^point but the source whaupe 

tbesfe^ foriAS'are derived: and thou^ we are not able to ex* 
piain ioihpleteiy every circumstance rejecting tbeta».)tbofk 
mtui« Canpot be doubted* When we find stesfette^afaibiling Steatite. 

its^f under: several of the %m8 o( carbonate of llmcblney 

wo not with great probability infer,' that it has only imitated 

quarti by deriving frorm the same source the forms conunoa ^ 

to both ? and when it pr^ents itself under the forms^^that be* 

long to quartz, is it not highly probable, that these forms are 

no more peculiar to it| than those of carbonate of lime are to 

quartz? > 

But it may be said, the crystals of steatite so perfectly re* 
scmble the mass in which they are enveloped, that we must 
suppose them to be the sAxae substance, differing only in re* 
gularity of form. To this I would answer, such an infi^nce Crystals tlonot 
is contradicted by analogy; for, when a substance is regu^ ly ln a'^masruf 
lariy crystallized, and its crystals are enveloped in an amor* the same ^ub* 
phouB mass serving as their matrix, this is commonly of a 
different nature*. Thus fine limpid crystals of hyaline quartz Instances, 
wfth two points are found buried in white Parian marble, in 
certain clays or marles, and in: porphyries; eiystala of faenia- 
toid quartz, or red jasper, and of borat of magnesia, are con¬ 
cealed in masses of gypsum ; crystafs of sulphate of lime are 
commonly found in banks of clay; crystals of specular iron 
ore, garnet, tourmalin, and magnesian limestone, occur in 
micaceous schist; &c. 

It may be said farther,* that the steatite,^which exhibits steatite in a 
forms analogous to those of rock crystal, presents others, that peculiar form* 
appear to be peculiar to itself; such for instance as the hex¬ 
agonal ^rism with jiexaedral pyramids truncated on the edges 
contiguous to the summit, which raises Uie nmtiber of terrai- 
nabfacea to twelve, Thh observation^ Iconfoss, might have but this has 
been adduced as a very plausible objectiotif before quartz had 

If diMe pSeudoaxorphosei of our departments bo compared with foeso • 
of Smeony, Bohemk, and Hungary ddieribed by baron von Born, we 
sbatt find, that they present ihe same circumstances of form and situation, 
and have « stmitar ortgln. 

VoL* XX.~JUNE, 1803. 
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Argument 
from the laws 
of crystalliza* 
tion< 


Proof against 
this. 


Carbonate of 
lime crystal- 
liz«id in the 
same figure, 
but with dif¬ 
ferent angles. 


.os cBrstAU. 

ahptwn Usia ihp crystals of the geodea of Oberstcin thia Vety 
secondary fonO) the structure of which, as ascertained by Mfs 
Haiiyils derived from the pritnitive rhomboid of quartz. Biit 
since this variety of form, which has not escaped the attitt- 
tive eye of Mr. Tondi, occupies a place in the series of forihs 
of quartz, the difficulty vanishes, analogy resuoies idl ifs 
wright, and the origin I ascribe to the n^ular foxmi of steaGta 
retains it probability. 

The laws of crystallization have been appealed to in fevodr 
of the opinion I combat. On breaking the steatite of>.Bay-* 
reuth, we discover in it pai:ts, which have the form of the 
rhotpboidai calcareous spar. It is in fact the primitive rhom¬ 
boid of carbonate of lime, which has been mentioned above 
as one of the forms, under which steatite sometimes presents 
itself. Now it has been said, rhomboidal molecules are capa¬ 
ble of produciug the prismatic form of rock crystal, and that 
of the inverse calcareous spar, the muriatic calcareous spat 
of de risle: therefoie, the forms observed in steatite may be 
its own. It is very true, that the obtuse rhomboid of 
similar to that of carbonate of lime, performing the office of 
a nucleus and substractive molecule, may produce the hex- 
aedral prism of rock crystal. It does this in the prismatic 
carbonate of lime, by means of a decrement on the inferior 
angle of the nucleus in which two rows of molecules are sub¬ 
tracted ; and this law is general for every rhomboid. But it 
cannot produce the hexagonal pyramid, which terminates the 
prismatic hyaline quartz, with the same incidences which are 
constantly found in the quartz; as these require for the pri¬ 
mitive form and subtractive molecule a slightly obtuse rhom^’ 
bold only, the angle of which is about 94®. 

Mr. Hcricart Thury, engineer of mines, has found near 
Grenoble indeed carbonate of lime crystallized in a hqxab^l 
prism with a pyramidal ^summit of six triangular faces] 
this form has nothing in common withe the prismatic quartz, 
the crystals being Altogether different^ both in respect to the 
iticidences of the faces, and the values of their angles. It 
differs from the prismatic hyaline quartz, as the jjreealsh yel* 
low phosphate of lime in hexaedral prisms terminated by 

hexagonal pyramids, the sparg^tein of Werner# Offers from 

f the 
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^ tWo former, and from the phosphate of lead, which somd*- 
timet assumes an analogous fo^m. ^ 

In cotnbating the opinion of those, who might be tempted still it is diffi- 
to consider the regular figures under which the steatite Of 
Bayreuth and the serpentine of Mont-RosO present themselves qu-nz crvsiaU 
aacrystalline forma properly belonging to these substances, I 
have hot concealed the'difficuUies, to which the opposite opi- steaute 'as»um« 
nion is obnoxious. I frankly confess the impossibility of con- ^ 
ceiviDg, for want of local facts anh observations, the means 
that nature can have employed for destroying the quarta crys¬ 
tals, which 1 suppose to have been originally includ€*d in tho 
steatite, and fragments of which are found in neighbouring 
masses of steatite, to supply their place subsequently by a 
mass similar to the gangue in which they are included, yet 
so at to retain the ancient figure. I know not any rational 
explanation, to account for what has become of the substan¬ 
ces, the forms of which alone remain. It appears to be a 
secret, which nature has preserved; but which farther ob- 
lervaiions, and inspection of the places, may perhaps some 
day enable us to penetrate. If however we believe the 
existence of nothing, except what we can completely ex¬ 
plain, how narrow must be the bounds, to which wc confine 
our knowledge! 


IV- 

Ah Experiment on Soi^Suds as a Manure. By Mr. G. IR- 
'yriv, of Taunton; uith Remarks by tHe Ret. Thouas 

Ealconbr*. 

% ' 

A Few years ago my attention was attracted by the soil Soil of a garden 
of a garden, reduced to a state of poverty very unfriendly 
to vegetation. Interest in its future produce influenced niy 
Irishes for its restoration! An invigorating manure was ne« 
cenary; but such a stimulus could not be easily procured. 

Whil ,9 consideriog wluch of the succedanea within my reach 

* From ef tho BsUi and Wait of England Socieijj vol. 
h 
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hud the greatiest prpbable appearance of succeeding* it 
curred, that possibly some trivial advantage might be de¬ 
rived irooi the oil and alkali suspended in the waters of a 
washingf. Pits were immediately ordered to be Tnade> and 
in theoi the contents of a tub* which my servant usually 
committed to the common sewer, were carefully deposited: 
as washing succeeded washing, other pits were dug and 
filled; so that the whole garden* a small portion only ex¬ 
cepted, has in this manner been watered and enriched: that 
small portion remains a visible demonstration of the utility 
of this manure. There vegetation is still languid; while the 
residue of the garden, invigorated by the suds only, annually 
exhibits a luxuriance almost equal to any thing this fertile 
neighbourhood can produce. 

i 

1 am* Sir, your humble servant, 

GEORGE IRWIN, 

Remarks, by the Rev. T. Falconer. 

1'. The above important experiment may perhaps remind 
the I'eader of the principal ingredients of the oil compost, 
suggebted by Dr. Hunter of York; In the simple fluid 
mannre we have an animal oil, potash, and water; in the 
comport are the same oil and the same alkali, but neither 
of them perhaps in so pure a state as in the manure, with 
the addition of “ fresh horse-dung.” The fresh horse-dung 
is added, in order to produce ** heat and fernientation 
and a delay of “ six months” is supposed to be necessary, 
to make the compost “ fit for use.” All, however* that 
seems to be gained by the horse-dung, is tiie animal oil, 
which may be united to the alkali during the process of fer¬ 
mentation, and the straw, which in the fermentatioa of the 
compost will bind the mass together, and when decomposed 
bn the ground wHl afford a small supj^Iy of vegetable mat¬ 
ter. If we make the comparison strictly accurate tire 

t It is the eomnion practice of Home parts at least of the wSst of Eng¬ 
land, to use a lixivium, made passing water through ftn upprbpriate 
strainer confining wood ashes, for the purpose of wa*.Uinf, This was 
probably the dise hej:d; though not mentioned by the author. 


other 
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other aide, we may observe, tbat in the fluid manure there 
mihst be ah increased quantity of animal matter in the wa^ 
ter, after it has been ilsed«for the purpose of washing^ 
linen. 

The experiment then shows what is the advantage of the 
application of the oil and alkali only, as a manure, and 
perhaps the delay of “ six months” in preparing the com¬ 
post would not be compensated by any superior efficacy, 
that may be expected to arise from the combination of the 
horse-dung* 

It also appears from the experiment, that the compost is 
a more useful discovery than Dr. Hunter himself could just¬ 
ly infer from his own limited experience of its effects. 

S. This mixture of an oil and an alkali has been more ge- Soap-sud< a re- 
nerally known than adopted, as a remedy against the insects agidiwt 
which infest wall-fruit trees. It will dislodge and destroy 
the insects, which have already formed their nests and bred trees, 
among the leaves. When used in the early part of the year, 
it seems to prevent the insects from settling upon them; 
but whether by rendering the surface of the leaf disagree¬ 
able to the bodies of the .animals, and thus repelling them» 
or by neutralizing the acid they deposit, and thus prevent¬ 
ing the leaf from contracting into a necessary form for their 
reception, .1 cannot presume to determine. One of the 
modes, by which this mixture indirectly contributes to the 
feitility of the ground, may be by its destruction of the in¬ 
sects, which prey upon the plants* 

It is also, 1 think, to be preferred to the lime water, or Pre^rable to 
the wood ashes and lime, which Mr. Forsyth recommends 
1o be used for the removal of insects. Il*is preferable tovium. 
the lime water and the lime, because lime loses Its causticity,^ 
apd with that its efficacy, by exposure to air, and must con¬ 
sequently be frequently applied; and to the dredging the 
leaves with the fine dust of wood ashes and lime, because 
the same effect is produced by the mixture without the same 
labour, and is obtained without expense. 

Mr. Speechley, in his treatise on the Vine, published in Mr.Spcechlcy 
1796* has used this mixture with great success; but he has recommends u. 
applied it awkwardly and wastefully. He directs it to be 
pour^ from a ladder out of << a watering ppt ov^r both trees 

* aitd 
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Beet tppMed 
by a »iden 
engme. 


A valuable 
manure for the 
farm well as 
Uie gurdeoa 


and Wall, iM^finDiQg at tbe top:of the walU^and bnt^ng it- 
on in conttes frooi bottom :** page l6l. Mt» SpeecW 
ley H not Hie firet person arho bag dlouj^t of ibis application 
of the mixtnre. It is a fact which has been long known and 
neglected. 

A considerable extent of wall may be washed by meant 
of a common garden pump in a short time; and this opeia* 
tion should be repeated as often as a supply of tbe snixtare 
can be procured; or if the water d a washing cannot be 
had^ a quantity of potash of commerce dissolved tn water 
may be substituted*. The washing of the trees and wall 
twice a week for three or four weeks in the spring wiil <ba 
stiffieietit to secure them from tbe injuries of these inseots* 

On \he whole, then, this must be considered as a valuable 
manure, as it can be obtained easily, at small expense, and 
in large quantities; and, when its nature is well understood, 
will probably be no less esteemed by tbe farmer than horse 
dung. To the gardener, as well as to the farmer, it is use* 
ful, aiixed with mould, as a fertilizing compost; or, w^cti 
fluid may be applied to his fruit-walls, as a wash faUd to the 
noxious brood of predatory insects. 

THOMAS falconer. 


a 




An Inquiry into the Causet qf the Decay of Wood, and the 
Meani of Tpveventmg it. By C. H. ParrYi M. D. 


(Concluded from p. 


Would tbe 
Varnish in some 
cases admit the 
growth of fun* 
fil? 


J[ Do not know whether in very damp situations, suirounJv 
^ with sta^ant air, these varnishes would in time admit 
of the growth of fungi or mould. The brimstone might 
be sufficient to preclude that effect; but, if we believe Bra« 

.A 

connot, seeds of the white mustard sown in pure flowers of 
briiaatoae, and weH watered, became vigorou, plants, which 


* Mr. SpeecMey uses faU mixture warm, to soak the shreds^ ^ Wuh 
the Wall, mote effeSfudi;. it'. *■ 


flowarad 
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fldD^red and produced eflfectiec seed*. It w certaio^ bowv 
fvcT, that the essential oil of turpentine will act as a poison 
ffrowinaf vej^etables; and perhaps the same propeijy may 
exist in re*^iu, which seeniH to a ^milar essential ojl, 
united with a certain projK) tiou of oxigeu. 

It is however highly prabable» that the union of the britn* *1^6 brlmitoiiw 
stone may have another good effect, which is to prevent one 
of the causes of the destruction of timber which 1 have be¬ 
fore ^roeutioned, the depredations of insects. Whoever 
would learrt the havoc, which certain animals of this kind 
are capable of making in hot countiies, would do well to 
read Sincathman’b description of the termes, or wlnte ant, 
origiuHll> published in the Philosophical Trausactious, and 
thence a^nidged into the English Encyclopedia Britimnica, 
and other collections. In this country we know little of 
such ravages. Misclnef however of this kind does some* 

Vimes occur, and may he the work of various animals, a pais« 
ticUlar account of which may he met with in the fifth volume 
of the Transactions of the Linnaean Society. 

I am informed, that in India, a circle of Loi d Dundonald’e Coal tar. 
coal tar drawn on the floor round boxes and other furniture, 
will eflectu&lly preserve them and their contents from the 
depredations of the white ant. 

It appears, that most insects are fond of sugar and mucU Otherdefences 
lage; which istlie probable reason why that wood is ag^iobtmksttf. 
subject to be penetrated by worms, which is felled when it 
most abounds with sap. In such cases, it might he well to 
try the effects of washing the wood’, previously to the use 
of the varnish, with a solution of arsenic in hot water, in 
the proportion of 1 lb. to 10 gallons; or wkh a strong de¬ 
coction of coloquintida or bitter apple, or white hellebore; 
after which the wood must be completely dried before tha 
applica|ion of the varnish in the manner before directed. 

All these preparationb are extremely cheap, and ate either 
destructive or offensive to insects, and therefore will, proba-^ 

^1y, be effectual defence against any injury from that 
cause. 

C. H. PARRY. 

Circat, SepuaOf 1S07* * 

t 

* See Jdutnal, 
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General cha- 
lacters of jade. 


Two stones 
possess these: 
the oriental, or 
lapis ncphrUi* 
cui; 


and one found 
in Europe^ te¬ 
nacious Jade. 


Oiaraeters of 
this sioue. 

Differ^ from 
the oriental. 
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AyialyM of Jade; read to the Sdeiety of Natural Histori/ 
and PhUosophif at Gmeva, Dec^S, 1805: by Theodore 
DE Sau^sure*. 

. 

Under the name of jade are generally comprised rep* 
tain stones, not crystallized, remarkable for a greasy or oijy 
appearance; a colour between waxy white and leek greeOf 
inclining someUines to a blue, sometimes to a gray; a dull, 
greasy, scaly, and not laxjiellar fracture'; extreme tenacity; 
hardness capable of scratching rock crystal; and lastly, a 
density superior to that pf feldtspar or petrosilex. 

Two stones, which have been considered only as varieties 
of the same species, unite all these characters in an en^inent 
degree. One of these is the oriental jade, or lapis nephri^ 
ticus, which Mr. Ilauy calls jade niphretique. This comes 
from China and the Levant, but we know not its situation 
in the earth. It is celebrated {or the property jiscribed to 
by the Eastern nations of curing the renal colic, and allay¬ 
ing the pain of the stone. It is known in £urope only by 
the amulets, vases, and other pieces of sculpture brought 
from the places where it is uative. 

The other, considered by most mineralogists as a variety 
of the oriental jade, is found in several parts of Europe. 
My father was the first who made it known, after having 
found it on the borders of the Leman lake (Voyages dans 
les Alpes, § those of the Durance, at Musinet 

near Turin, and in other places. From the name of the 
lake it was called lemanite by Mr. de la Metherie, who has 
well distinguished it from the oriental jade. Mr. Haity has 
called it tenacious jade; and several authors have mefjtioned 
it by the name of Saussure's jade. This stone resembles 
the oriental jade in colour, hardness, tenacity, and fracture: 
but it differs in its specific gravity, which is greater; in ifs 
transparency, which is less; and in its fusion, which is more 
easy, and affords a perfect glass, with a smooth, concboidal 


* JmiiatS dtB Mines, No. U1, p. 285. 


fracture. 
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fracture, though frequently aefnitraAsparent^iprliiletbe aneiip> 

tal jade produces only an mass, with a dull, uneven, 

and by no means conchoi^al fracture. It differs likewise, as 

1 shall show presently, in its constituent principles. It is 

proper therefore, tliat the name of jade should be taken 

from it; and 1 would propose to substitute that of Saus- Name of Saav- 

sftrite, as a compliment to the memory of my father, who 

first directed the attention of mineralogists to this stone. 

Karnes too, like this, which have no particular signification. Names shouM 


are most convenient, because they do not lead ua into en- 

. /• i_ 1 1 lerminn'c 

vour. Names derived front one of the places where a stone meaiiiiig. 

is found are always improper, as has frequently been re¬ 
marked, because it is not peculiar to this" place exclusively. 

Names derived from ope of the characters of a fossil \oo, in 
whatever language they are framed, are not more suitable; 
since this character never belongs exclusively to the mineral 
denoted by it, which differs from others only by its general 
properties. 

Werner considers as a subspecies of jade the beikt^ht^ Briisu^in con- 
pierre de hacke, or axestone, which is chiefly known to 
by means of the hatchets fabricated with it by tlie Amerw 
cans. But this is much inferior in hardness and density to 
the stones generally comprised under the name of jade, and 
docs not easily strike fire with steel; thougfi it has a greasy 
appearance and greenish colour. On this stone hbwever 1 
can say nothing nu>re, as I have it not in my possession, and 
have been able to examine it only superficially, so that I am 
obliged to leave its rank undetermined. 

The greasy polish of jades has appeared to most mine-tbeir 
rulogists to indicate, that they are imprecated with talcy f 
particles, and that consequently they ought to be classed magnesian; 
with the 6teatite$. Mr. Hoepfner has confirmed thU opinion and Hoapfner's 
by the analysis he has given of the jade of Swisserland. In *^*''** 
this he found 0'47 silex, .0*38 magnesia, 0*04 alumine, 0*02 oiain the^Swiss 
Ume, and O .09 oxldb of iron. The msgnesufn uatute of tbls^^^®’ 
stone appears the better founded, as it sometimes occurs in 
mountains of serpentine: but 1 thought it n^ssaiy, to re- but thU qusi- 
peat the examination, partly because this .wo^ m&de at 
time when processes were less precise than at present; partly 

" - ‘ t because 




becavse the tdenlily dr the t^etraciotia jad^luid the orie^l 
jade did nbt lip|>e«ir to'Vfee to be proved. 


I • 


' jtnuf^iit tjf iheiOrienfiJ Jadts jadt nipkritiqut Haxitf^ 

AntjTy^tf offhe ^ Fbr tlfiis bnaly&is I ciiiplbyed amulets cut in form of 
Thes^ec i»)» ^*^*^^**''*^ little boliowed out. Their colour was a leek 
^•sc ri bad. gre^n, indihing to gray: tbeir specific gravity 2*957» 

cording t'd Brisson the apeeific gravity of this jade is ^* 966 *; 
and according to my father between 2 ’ 970 ^ and 3'07l. 

Thesb amulets ate interiorly dull, and merely shining rn 
aihall spots; th^y exhibit a dnll fracture, with sOtne fibres 
here and th^re, either straight or curved; they are semi¬ 
transparent, and hdrd enough to scratch rock crystal, but 
are scratched by the topaz and the emerald. Their tenacity 
is very great: 1 could not pulverise them without greatly iix- 
juringan agate mortar, till 1 heated them red hot, and threvV 
them into water. In a red heat they lose all tlieir trans^m- 
reney and about of their weight, their green colour 
changes to a dark dirty gray, and they become fragile. 
Exposed to a One of these amulets, of the weight of about 6 gram- 
strong heat in grains], was exposed whole for an hour in a platiua 

crucible to the most violent fire of a wind furnace. It there 
melted into a button, which was gray on the surface exposed 
to the air, but white interiorly ; opake, Being merely a lit¬ 
tle transhicid at the edges; of a greasy, unequal, and con¬ 
fusedly lamellar fracture; axkl covered here and there with 
' smooth, shining, greasy' crystals, the extremity of which 
only was visible. This extremity exhibited very flat pyra* 
mids with four ftces, the two larger of which terminated at 
the sammit of the pyramid in two obtiise angles, and tlie 
two intermediate in acute angles. The Upper surface of the 
button, when inspected with a microscope, ^owed a mul¬ 
titude of metallic globules of a gold colodr, the natiiim 
which I could not ascertain. The'^oWer surface was covei^ 
with a row .of targe blebs, tfUt did notf p^etrate'' intovifid 
snbstance. A small pirt^of this buHbn was fused befomtBt 
blowpipe, but without forming a One hundred pavtt 

thejadeby Weig^tlo^by fusion 2^ 


In Bfimn'ft MlniMlogy iSts from e'8502 to 3*9829; ^ Tn 
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^ 9ft I exposed a ted l^at ftr imp hours a'^xtuieof lM Heated «tu& 
pait« of th» jade pulvenied with 490 parta of potash* 'Hm 
result was a deep grass greea^asst aot vUrifiedi that coow 
mumcotedilie same colour to cold w«Ur» in which it vastnd waieraf* 
diffuBefti« This colour soou disappeared^ the solution at,the 
same time letting fall a gray docculeut precipitalOt which 
afterward became brown. These defects indicate!^ the pre¬ 
sence of oxide of inat>ganese« which for the present I left 
mixed with the other principles of the stone. 

3. The preceding liquor, os well as the undissolved part. Muriatic acid 
was mixed with a portion of muriatic acid in excen; 

this did not attack a brown or blackish doccnleut residuum, 
which, being mixed with thrice its weight of potash, pro¬ 
duced on exposure to the fire a green glass. ^ Jhis dissolved 
entirely in water and muriatic acid. The muriatic solutions 
being mixed and evaporated yielded a JeUyt which being re¬ 
duced to dryness, and the residuum digested in muriatic 
acid diluted with water, 5d| parts of pure stlex, distinctly 
efaaracterixed, were obtained. 

4. The muriatic solution, separated from the silex, was The muriatk 
mixed with ammonia; and a j^ellow precipitate formed,con- 

sisting of the metallic oxides and alumine. This precipitate, uiuma. 
while still wet, was digested with potash twice in sucression, ^ 

to dissolve the alumine: but this solutiop, lyhen supersatu¬ 
rated with acid and precipitated by ammonia, threw down 


but half a part of alumine. 

5. The metallic oxides left on the filter after such a pror Mo(allicr)x;dt*t 
cess as the preceding are seldom pure, as they retain both potash,'il'cold 
alumine and alkali. To separate these, they were mixed water atfused. 
with five times their weight of potash, ancf heated red hot^ 

The result was quiekly diluted with cold water, and thrown 
on a filter, which retained the oxide of iron; a green liquor, 
holding in solution alnmine and oxide of manganese, pass- Manganeie 
ing through. The oxide trf manganese, piecipitated by 
bailing the sd^ution^ weighed when dry half a j^urt. The 
yaTutiou, «fter this oxide was separated firom it,,beii^ super- alumine by 
Mttfrated with acid, and precipitated by ammonia, somedu^ ammonia, 
mine was thrown down, which when dried at a red beat 
tjreigbed'oiie part. 

The oiddc of Iron, being freed fituu dkali, that re- Oxide of iron 
^ . . mained 
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fuftiaed umted with ]t» dis^lvlng it in muriatic acid, was 
precipitated by After calcination it weighed six 

parts and half* But os its bitek colour indicated, that it 
still retained some oxide of mangaiu^, I digested it repeat¬ 
edly with vinegar, evaporating it to dryness every time, end 
redissolving thC' reridoum in water. The solutions being 
added together, and precipitated by potash, yielded part 
Cf-oxide of mangunese; the pure oxide of iron therefore 
weighed but 5 parts. 

6. The muriatic solution (3)"separated from the alumine 
and metallic oxides was supersaturated cold with carbonate 
of atnnsonia. This separated 32 parts of carbonate of time, 
which furnished after' calcination 12} parts of pure lime. 
The ammoniaCal liquor, being filtered, let fall nothing on 
ebullition. ^ 

The 12} parts of lime I dissolved in sulphuric acid, and 
digested in water: they were found to have the same de*- 
gree of solubility as sulphate of lime, and 1 could not dis^ 
cover, either by crystallization, taste, or any other sigu, an 
atom of ^Iphate of magnesia. 

Thus a hundred parts of nephritic jade yielded me on this 


occasion 


Sklex. 5375 

Lime. 1275 

Alumine ... 1*5 

Oxide of iron • ... .. 5 

Oxide of manganese ••..•••••• 2 

Water .... • 2*25 


Loss 


77-25, 

2^-75 


100 . 

From the Krest being much too great to be ascribed to au jer- 

loss an acid su$-rour in the process, 1 repeated the aaalysis in the sajtne 
pectttd, juanner, endeavouring m addition to detect the presence of 

any of the acids, that sometimes enter into the composittou 
of minerals. • 

hut none After this examination, which was so far fruitlessi tbov^ 

fuunil. iu other respects it eoaiirmed the preceding, giving nearly 

the 










' ATTALYSIS OP 


tihe saroe results, though from diflfertmt specimet^, I sou^t 

to discover an alkali in the iimulets, by employing nitrate an aIWi** 
of barytes t6 decompose them according to Klapro&*8 me- ® 

thodk 

A hundred parts of nephritic jade were miaed with five H<^atea with 
times'^their weight of nitrate of barytes* This mixture I 
di^ded into four parts; and after having exposed the first to 
the action of the fire in a platina crucible till it ceased to 
awell up, I added to it the second, and so on with the rest. 

The whole, after having been exposed to a red heat for at 
least half an hour, exhibited a spongy mass of the colour of 
goose-dung. This was pulverized, and diluted with a large Water affixed, 
quantity of cold water. The mixture assumed a liiac red acid 
colour, which disappeared by a boilitig heat, but returned 
on adding a few drops of muriatic acid, and again disap¬ 
peared on adding a farther quantity of the acid, which gave 
the liquor a yellow colour. It contained a white insoluble 
powder, weighing 43 parts. This powder was exposed to 
the fire with four times its weight of barytes; and the spongy 
white substance thus produced dissolved completely in water 
and in muriatic acid, without exhibiting the colours men** 
tinned above. 

The muriatic solutions having been mixed together, sul- Thcsoluiion 

uhuric acid was added, in excess, which separated the ba- 
^ 1 . I •, sulphuricackl. 

rytes, and part of the silex. 

The liquor was filtered, and evaporated, till all the mu- The muriaflc 
viatic acid was distilled off. The residuum moderately dry 
was digested in distilled water, which dissolved the whole, 
except the last portions of silex, and a fjttle sulphate of solved in v/ster 
lime. * 


The solution being filtered, ammonia was added, which prccipita- 
precip*tated the alumine and metallic oxides. ammo- 


These substances having been separated, the liquor re-The liqunr 
maining after filtration was evaporated, and the residuum 
l^egted to redness. This, which was of a wbiUsb colour, and earthy sui- 
waghed 56 parts. Being dilated with cold water, 16 parts 


of calcined sulphate of lime were separated by filtratipn. 
The alkaUae sulphate therefore weighed afta* calcination 40 


purts. 


The 



dir fA9t 


• * 


lid 

The alkaline being left; td 

StedbTcry-*^llowly, khpwed itself to eonsist ittlphate 
staUizatioo. soda «n 8 i fult^ts of potash. . Th«s« salts when crystalliMd 

weighed 74 perts. The sulphate of soda after calcioatisaa 
weighed 34*6 fjprts; that of potash 15*4 parts. .Assuming 
for these salts the proportions assigned by Kirwan, fii 
that the stone conmined 10*83 parts .of soda, and 9*44 
of potash. . .» 

Conponenf On patting together these results, ve find, that 100 paita 
uUr?ephrhic nephritic jade contain 



fade. 


Silcx 


«3*75 


Lime .. 1375 

' Alomine ..-•••a* 

Ondeofiron ... 5 4 

Oxide of tnanganese • • ... 3 

Soda^*»... 10'75 

r 

Pdtash .... 

Water ••.a.*. . 3*95 



96 -S 

Losd . 3*5 


100 . 

- \ 
Differs from all Hence tbe nephritic jade appears to have no resemblance 
«hor stones. stone hitherto analysed. 


Specimen of 
pussuritc, or 
ttnacioiis jade, 
dsMribed* 


Analysis of the Saussurite, tenacious^ jade of HaUym 

' . 

For this analysis I selected a rounded pebUe, found ea 

the borders of the lake of Geneva by my father, who con* 
sidered it as a pure and well marked jade. Its colour waso 
deep leek green inclining to sea green. Its surface, polished 
on one side by art, on the other by natural attrition, was 
smooth, shining, oily to the sight, and greasy to the feel. 
Its fracture was dull,'not lamellnr, dijie^grained, and'with 
large 'Scales. On tbe edges it was timriucid. Its teiiac^ 
was vi^y great, and similar to that oFthe nephritic jadw.: It 
easily scratched rock crystal, but was scratched by the l^jpaJ! 
ancl the emerald. Its specific gravity was 3*361. That of 
bpeclinens weighed by my ikther was 3*318,3*937,and 3*3^> 
It was free from diollage, or smaragdite, which is almost air 

ways 













, A,.KAIt»V» III 

found 

0B the nwiDf^ic nepdU. ' * . - . 

A Muaiutite very dUtinctfy murlc^d ytelded.J>efore the Fnwdiato* 
Wuwpipe^a grfeasy, leittitomip^rent glass, bC, w wl^ or flaST 
greenish colour i biit the sam^ stone, )vh>ch fo tlttt ^*7 P**^ 
dticed mch ar glass, h^g exposed, to the lUOst violeBt heat dr at a f re&tw 
of a tvindifoniace in a platioa crufcible for an hofr, yielded 
a light brown glass, of the most p^eot tmospu^cfg and rent browa 
free from blebs both within and at the upper sarfacea Some 
were seen in contact with the sides of the cruciblea I thus 
Insed about six grammes of saussurite, which did not lose 
b^iftis operatbn any sensible portion of its weight*. 

I ilell not detail the processes I employed to ainal}^ this AmU-H as 
Stone, mnce they were the same as those already described. 

I shall only mention, that, to separate the alkali, I attempted Aueniptto se- 
to treat the powdered saussurite with sulphuric acid, V Ihi,. 

boiling it on it, and evapofaliDg to dryness. I repeated this r',c acid unsuo- 
process with the residuum sis times, powdering it each time, cetifui. 

But 1 could not by this process extract above 0*13 the 
weight of the stone, or deprive it of more than 0*03 of al¬ 
kali. I then treated with nitrate of barytes, assisted by 
beat, the insoluble part, which bad retained the metallic 
parts, because it had been calcined. The spongy matter 
procured by this operation was of a greenish gray. Cold 
water did not bring out the lilac colour, which had appeared 
on treating the oriental jade in the samemanner. This co« 
lour was owiog probably to the oxide of manganese, which 
exists in sopse quantity in the oriental jade, but was scarcely 
sufficiODt to be weighed in the specimen oS saussurite, that 
i^unalysed. « 

* Oi^thU glass free from blebs 1 made one striking obserrat^oa. 

was» that the specific gravity of the stone previous to fuaion is mueb I'Khterd: softer, 

s than the stone 

gmteribaa.that of iu gla». The specific gmvUy, of tha saaasuiiw U itself. 

^361: that of its glass Is at most 3^6. lAu g^w U softer tte thestsn^ 
sad eB;^7 scratched by it. 

*Ahuj|dre(l 




Ui^ 

Cwnponent 4^1lt«»dl^^Mtlt-of ^MUBltrU* afforded tne 
ptrtft of the 

•Msurii#. I^ex ... •••44 

■'''* Alttminfr .. 30 

Lime**'. .. 4 

Oxide of itt>n ......’.12*5 

Oxide of QiatigaDese . O’OS 

Soda ... 6 

m 

Potash.... 0*25 

* r 

96*8 

ILoas.. 3*2 

JOO. 

* ,5 .V 

It is neither a From these results it appears, that the saussurite is not 
M^e^uo^a ^ naagiiesian stone. It appears too, that it cannot be classed 
jddc.* with the nephritic jade, as the alumine, which is in very 

small quantity in the jade, forms a considerable proportion 
of the ^nssurite; and th#two stones likewise differ greatly 
in the alkali they contain. 

The saus<;i]rite The saussurite contains a great deal more metallic oxide 

feldtspar; their earthy prindples however are the same: 
at ieoat they succeed each other in the same order, the pro¬ 
portion of silex only being greater in the feldtspar, and the 
proportion of akimine less. Their external characters, if 
we consider the extremes of the two species, are totally dif* 
ferent, but there are gradations between these, that bring 
them almost together. Thus that feldtspar, wliich my fa¬ 
ther called greasy (Voyages dans ies Alpes^ % l304y, and 
wbidh is foOnd (crystallized in the green antique porphyry 
^ called ophiiest ood confusedly crystallized in nodules of va»‘ 
riolite, does notihlways exhibit any signs of a lamellar struc¬ 
ture. Its hardness is so great, that it readily scratches rock 
ciystol; and like the saussurite it has 0 greenish ahd oily 
aspect ■ 

%t gtanukms and isctfiy jietrosiiices be feldtaparsT' 
aiNiljait toads to showV^offii^ fink is added to cohuddt 
them* ' 

i ■ ’ K 

thasoaiTsu and deseripUon of the perrwiilex of FJfle-Vache* 

^ dlpts^ % 10S7« 

« 1 

* *• 


ido 











water heated %Y'ERiCTXOir, 

tt ^ 

I do lint intend by these gradation# to' eobfbuhd th'e'^ two 
stones: their elements, and t^eir external characters, con? 
sidered in the extremes, are sufficiently mark<^, to consti¬ 
tute distinct species. I would only remark, that th^ have 
shades of resemblance, which tend tp confirm the results 

I » , » 

of analysis. 
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Remarkable Fact of an Increase of Temperature prodktced m 
Water by Agitation. In a Letter from Joseph K^ade, 
Af.i). -i 

. t 

To Mr. NICHOLSON. 

■ * . » V 


SIR, Cork;, May B, 1803. 

3iNC£ my cominuDLcation on the iucreased capacify of 
water, I have been engaged with some experiments on ke^ 
excited by friction, one of which I beg leave to communw 
cate through the medium of your Philosophical Journal^ 
and hope it may not be esteemed uninteresting. I aba^l 
confine myself to a concise recital of the experiment, which 
if confirmed, is in direct contradicrioh to received opinion, 
that the agitation or iriction of fluids cannot excite sensible 
heat. 


Experimenta 

The temperature of the apartment being 40% half a pint Water at 40^ 
of water, at a similar heat, was poured into a tin bottle- 
shaped vessel; into the apertpre of which'wu inserted 

thermomrter, sufivnnded with chamois leather, and made 

♦ • 

to fit aocurately, with its bulb nearly in the, asp. After 
briskly agitating the vessel for a few ipinut^s, to my ex¬ 
treme surprise 1 fbundi the temperature of the water rose 6 
dc^jrees; and even after the appatatus was uncovered and 
laid at rest on the table, the water continued to rise for so- ^ 

veral minutes; p^^ug the origin of the heat to be inhetent 
in tile fluids and iadependetit of any external caosel. 'Anx¬ 
ious however to obviate every source of falla^ or objection,' 

"Ve^.XX—J une, 1808 . I I prevented 





oqir 



Ket>etitlon of 
the exp. 


t 

\ 


Remarlcs on 
Piof Vince’s 
letter upon 
giavUation* 


% CQpnpii^i^ci^n of cflonc by jn?y bands^ 6r 

of radi^iOD, from my body, by co^ng the tin v^sel vitb 
'matkyl^era pf woollen clotli carefully wrapped royod it; 

wliwh |;faere was a tin case, the entire oeaLrly two inchni 
P thickness, a^d cpyered eyterjoalty with three wet towels* 
in the course of the experiment T dipped my hands fror 
^uently in snow water, and also sprinkled the towels. 

' Haring repeated this‘experiment with similar results be¬ 
fore the Rev. Mr. Hincks, Lecturer on Chemistry in the 
Cork Instihition, I now venture to lay it before the public. 
Mr. Hincks on repeating the nperiment in a glass bottle, 
ibdnd the heat of the vp^tsel, by means of a thermometer 
pl^fd between it and the covering, to be inferior to that of 
the enclosed fluid, and on a phr with the atmosphere, which 
proves in a roost satisfactory manDer, that there could be no 
communication of caloric from the hands. Some extremely 
interesfing conclusions may be drawn from this experiment. 
What is the cause of the increased heat ? certainly npt aris- 
ihg from a diminution df capacity. Is caloric material or 
imlmaterial ? Is friction adequate to account for animal 
heat? Should this experiment on critical examination be 
IbOnd correct, these, and some other speculation on heat^ 
will occupy a more extensive inquiry. 

S^r, ( have the humour to remain. 

Your obedient humble servimt, 

JOSEPH READE, M. B. 


vin.. 

FMfiher Rmaiilfi on Bjf 4 

It is not tbe << ipjatbematicej^** btftthe literary 
ti^” of. this cpuntiy, that will h$ iipp^hed, acoordu^ to 
Professor Y^nce's ideas, by ib^ obaeryationa eopteni>od In bis 
i^Qswer; sjoce the errours io tbe I^tiso^s*' con** 

if hH mcplanaUon is admitted in^bgaiAelrst 
a plural rmfp]fer for a baring 

» * vantaidf 



OK ORArxrATXOK* 


m: 

wsu^only understood a term ia its Common sad unly OEMrraet^«insrl» upon 
acceptation. But it appears to use, that the pass^e, vMnh 
is the first subject of his crftica} reruarks, admits,, beside^vitatlon. ' 
the two alternatives which he discusses, a third senses, essen¬ 
tially difiereiit from them both: ** Jtbe two first terms of the ‘ **' 

series ” may possibly allude to the first terms of the 
only two series which ere to be found in the essay, these tvo 
terms having already been mentioned as .lur deters 

mining the force: and if the autiior will take the tionhie of 
reperusing the whole of his essa}^ instead of trusting to Vi 
memory for its general tendency, he will probably be aware, 
that such musi have, been bis original meaning. Two of the 
four terms thus obtained destroy. each other immediately 
after their birth ; the other pair conspire in the prodTuctien 
of a joint issue (p. 18); and this their offspring is pfrecutely 
that which is honoured with a place in tiie IBth section, aS 
the representative not only of both its parents, bat also of 
the whole of the unfortunate family; for we are expressly 
arid very truly, told (p. 19)* that the termu omitted are so 
small, that they could make no sensible alteration in the 
result. Let them rest in peace. Let not the same haml 
which has bestowed on them a decent iuterraeat at dead in 
Philosophy, now drag forth their poor remains to ^nd iu 
dumb parade under the banners of Logjc. 

The series which Professor Vince now introduces to our Hit explaua- 
acquaintSnee, as willing to present Us %ith its two first mem- 
bers, is not €oen mentioned in the essay, much less so stated 
as to make it possible to found any reasoning upon it. If ** it 
was proposed’* to take any “ seemd terms” of such a te« 
ries into consideration, thet:^opo8al was wisely confined to 
the author's breast; for why should they be considered, if 
they could make no senrible iteration” in the result? 

C 1 

The Buries+ ~+ ... may certunly vary as if all 
o* a* ' o* 

Ute Gh^k letter, after the firat become ioeopinden^e, 4nd 

oiuTAnt^r he. virteaU; hkeMay. thnt they do 

bcieome incttfisi^eitdilei ' 

A« to the ^0.0% of ffitCD^Hjgf 'tlie kw t. the intnaal DilBctilty »• 
pwta of W’. wiMtaBee> .it is .^erSMly' obvious, that the 

. . .tl S' ■ kir' 
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law of the density, aa well as that df the f^rce, muet be sup- 
})09ed to^i^atige at the suffkce of eveiy material body, long 

before can become equal to P, 


Atoms to be 
considered as 
separate. 


are 


Improper 
use of the term 
density. 


Prbfewor Vince’s •* two independent circumstances 
both dependent oni the supposition of the external action of 
the medidm oto a material aggregate of considerable mag-* 
D^itude, which it never dould have been in the contemplation 
of.Newton to advance; it vrould be idle to maintain the pos- 
silnlity of die’hypothesis on any other ground, than that of 
the independent action of the medium on every atom of 
matter. Here therefore he is fighting with a shadow, and 
not with the vaunting assertions and errours of Mr. D/' 
It is difficult to perceive the “necessity” of employing 
the term density, in order to convey the idea of the square 
of the cube root of the density, simply because this was the 
powet of the density that was raquired for the author’s pur¬ 
pose. .. The density of light or heat diverging from a centre 
in the form of projected corpuscles, may be very justly esti¬ 
mated by the number of particles falling on a given surface, 
for this simple reason, that their number is here a true mea¬ 
sure of the density; while in the case of an elastic medium 
it is not a true measure. 

Atmoiphem. The idea of the interference of different atmospheres must 

be considered as in some measure foreign to the question, 
since only one general ethereal medium of variable density 
is supposed to be concerned, and since the modifications of 
this medium, produced by the several celestial bodies, might 
easily coexist without any material interference or interrup¬ 
tion. * 

1 must beg leave to observe, on the other hand, that ano¬ 
ther modern author appears to me to have been somewhat 
too hasty in asserting, that the law of gravitation niay be 
derived from the suppobition of an elastic medium, repelled 
by a ^rce which varies inventely as the distance. If I am 
not mistaken, such a force would produce, according to the 
common laws of the operation of forces, a medium varying 
in density as. some ^ven power of the distance, and an ap-* 
parent attraction increasing with the distance of the ma|erkl 
bodies concerned. 


Mistake of 
another au- 
tliur. 


] b«ve 
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1 bave been informed, that the only *^*^8 

fj^ven to the authoi^ of a papei which is not to be priced in Society, 
the Philosophical Transactions is a simple letter of thanks, 
without any further notice respecti^ it, Bnt the Society 
does not usually retiim thanks for a lecture rend by 
ment: hence therefore must have arisen the omiasjpn, which 
Professor Vince seems to think so inexcusable* 

I am sorry that any of your correspondents should .have Intentions of 
considered my remarks as written in an improper spirit 
you, I believe, were not of that opinion; and I can only 
say, that if that correspondent could have pointed out to 
me any objectionable expressions, I should moat willingly; 
have omitted them. My only motive was the wish ttf ,re{)el 
an ^njust attack; my observations.tended more to imputo 
inattention than inability to the party concerned; ah4 i am 
at this moment ready to allow that a very great mathesia- 
tician may not only be materially mistaken, but may reso¬ 
lutely defend his errour, when it is discovered by another 
person; and that he may even have sq short a memory, as^ot 
forget, while he is defending himself, what be bad bcfer# 
written on the same subject. > \ 

1 am, Sir, 

Your very obedient servant, 

7 May, 1808. PYTISCUS. 



Ca2c«/ation of the Rate of Expansim of a suppled Lunar 

Atmo^here* By a Correspondent* 

• To Mr, NICHOLSON. 

SIR, 

It has^beco 8 subject of inquiry among some who are at* Inquiry Into 
tscbed to astronomical speculations, whether or no, if 
mopn bad ever been possessed of an atmosphere equally traction upon 
dense with that of the l^rth, she could have retained ij, wUh- thcatmosphtia 

out a very sensible diminution, in consequence of .diq.Earth"f o*®®*®* 
atlrwrion, upon the supposition of the inhnite dilatabiUty of 







LtrifAll ATttpSFaEtit; 

r . f 

lft<|oirrinto 4]wrtii^ always |ih»portiotMd pressure; 

Ae involvSB a giwt variety of consideratidns, and 

traction upon it ivMid iMe extreiaeiy difficult tx» make, an exact calcalaijpa 
«F thilmocm ^ ©fall the particulars conptet^ with it; but it may be shown 
froth some geneiil priaaples, that the dimibution would, 
llavebecbrae perceptible to a spectator rituated bn the Earthy 
in the course of a few centuries. 

Equilibrium of If a be the distance of the moon from the earth, and « 

the distdaee of any other point in the line joining them# the 

tiwee of ^viktion will be as ~ — 

centrtfhgal force, arising from the revolntion round the com*- 
moa centre of gravity# to be added for the terrestrial atmor 
iphere^ and to be subtracted for the lunar, being equal to the 
f^e of gruritation at the distance of the centres, the joint 
force / acting on the particles of the atmosphere will be as 


JL_ + 


and~_ ^ 
70 o*^*“ x» 70 (a— 


— re- 


x» 70 {a~x}’ ' 7 ua*" x’ 70 la—^x;» a 

ipectively; or# since/must be equal to unity at the Earth's 
surfiice, wbbn x is equal to the Earth^s sernidiametet ft, 

ft* 

/:= -^ near the Earth, without sensible errour, and 

X* 

ft* ft* ft* 

/ t— “T» w the lunar atmosphere. Then 

•'x**' 70(o-i-x)* a* v 

t 

tlie density being y, which may also be called unity at the 
Sarth’a nirfoce^ we have ——/y *t uid it is obvious that 
c must express the bagbt a column air of uniibrfti 
den^y esipable of producing the pressure by its weight, in 
Older that ey^ laay be midally etfoal to a. Henee we 

therefore ^ 

«V • y C\ *., 70 ( 0 —jr) a*/ 

beu^ sHtbbdt senadde etrbur, i ^ Noi^ ft if SpSQn and 
e Softs mites^ sitid id.themoonV^^ tibiotit^fti uftd 

whence Jkgm%yshm/m^ 

t y* * « 

niihes. 




■*% s. n 4 » • 








iiiilrt, mi tu p = -f i, mS . 

I ♦ ‘ 

xin nearly .825 a> whence fi.L.~ = 7^4.31; andtfiiiden- 

y /»•' * 

ftity is to the density at the moon's snrface as 1 to the num*-' 

1^ of ^hidh fayp^hblfb Ib^H^oti is 
common logarithm 16.773: and supimsibg.tbe density to 
he increased in any given ratio, the propoirrion will remain 
the satpe, the number c still indicating the height of a co- 
luilia (^quat id density to the atrdosfihere, thus conjeused, 
at the Earth’s surface. 

Now the expansion of the lunar atmosphere, supposing it General kw of 
to be equal in density to that of the Earth, and to ei^end to 
the point where the fbroe^ vanishes, which is tlie' ^ost fk- 
vourahle condition jfor its permanence, may he dtk^tmn^ 
firom this general principle; that the motion of the centre of 
gravity of any system of bodies, some of which are urged 
by a greater force iu one direction than in another, must be 
the same as if the difference of the forces acted on the 
whole system, collected into the centre of gravity. Thus» 
if the pressure of the highly rarified air, at the terminatioa 
of the supposed lunar atmosphere, which would have kept 
it in equilibrium, he removed, the elasticity of the column 
pressid^ op the moon will be by so much greater than its 
gravitatiori; abdi the centre of gravity of the column will be 
repelled, with a velocity as much smaller than that of a 
body falling at the Earth’s surface, as the pressure removed 
is smaller than the weight of the column: but this ratio is 
compounded of that of the denmties at the opporite ends of 
the column, and that of the force of gravitation^ or mtber 
the force near the moon's surface, to its force at the sur¬ 
face of the Earth, since the imbs required to produce the 
^veff dirasit^, by its pmsure, is as much greater, as the gra« 
is" smaller; and if we dimipish in this ^oportion tba 
ibtiibe whicK a fallfngbody would describe in a century, we 
4Aati^e $14 fe^, % the dflli^ ceuftb ef.gta^ty ' ^ 

bT a Ubthibhjbf tbef lunar atm)dspbere in 

to cariihafe "^'i^Slci of'sucVa chau^^ we Cmtreof|ps- 
adtltttl bld]^t of the eeofm <^'|^inty of 
of ah loid: and^fsr thU jittipbte we 

may 







'm 






^ flan; 0 awoM the attractite force unifora. The height»4^ 
Ifae c^m of U di^ermined by dividibg the flbebi of 

xyx by the mass, or by lA*y; but^ since -^cj zzt/x, 

myir =: ^exj, x being =; e (H.L.—), or^ according to a 

* . ^ y 

mode of expression. lately employ^ by one of your corre- 

* f » • 

a Jm 

bpondfcttts* etef—*— 1), when iji'is infinite; hence — e*} 

y 

:rccm(j—y""**^)» of which the fluent is e + ecm 


Sensible ef¬ 
fects. 


ly* iZHif ’")=:e—cary — cy or e —cjry 

m 

cy} which must vanish when y bzl and xzzO; conse¬ 
quently c 2 r e, and the height of the centre of gravity is 

c—-—and when yz^O$ this height is equal to that of 

1—y 

the column c, which for the Earth’s atmosphere is 5*23 miles, 
and for the moon’s as much greater as the force is smaller^ 
that is, 27*75 miles. The centre of gravity being therefore 
elevated 514 feet, or of its height, in a centurj'', the 
mean density of the column must also be reduced about 
tItt : since a certain part of this elevation depends on 

the supposed acceleration of the more distant portions, which 
woujid produce no sensible e^ect in the neighbourhood of 
the moon, we capiiot estimate the mean rarefaction of the 


part remaining more nearly in its original situation, at more 
than about ; and this will be reduced to about one fourth 
for the mean ci the whole atmosphere^ surrounding the moon 
on dl sides'; so tflat we may take xVirr for the mean rdre- 


Action of such a l^nar atmosphere in the course of Che first 
cen1;ury« 

, So small a nuefaction as this ^onld certainly not he di¬ 
rectly olmiyable the d^itance of Earl^. Suppoung 
that the hCmosphcm would be 'i^Ue‘' 5 ^pttits density became 


the whole'di^SOT of ih^-. atm^jmei« were to om 

half, and by adimmutwq of 9n)^ rivif of^®7^75 miH 
or abrat^lSb feet.. Tbe effeptof fui atmo^ere woui4 
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nmr be m(m perceptible in Ibe rbftac|ioi]r, win$b^'|MiK,irelac- s 
caeiva eti alteration in the apparent ptece of a etac aboiit to ' j 
he eclipsed* and whUdi ^vould emouAt* 1n 4be casd of the 
Karth*s atmosphere* to ^ minutes. ,£|ut tho i^firactiYe.donv 
•ity of the lunar atmosphere would vary nearly as tbeJ34tlt 
r^t ^ the distance, instead of the 7th; apd the domtloOft: 
instead of ^ minutesi wou)d ISlO^th.ioC 

which would be only of a second, whicfi'-would still be 
imperceptible; although in two or three centuries* since the 
rarefaction would increase at first as the square of the time, 
it might perhaps be discoverable; and this ,would be consi¬ 
derably sooner than tiie decrease of the moon's apparent dia¬ 
meter could be observed. It is however.scojrcely probable, 
that BO slow a rate of diminution could have reduced the lunar *' ^ 
atmosphere from a density equal to that of the terrestrial at¬ 
mosphere, to ite present state, in the course of 10,000 years. 

I am> Sir, 

Your very obedient servant, 

\6 Mny, 1808. HEMEROBlUii. 



Eaperiniaits on Mofybdcena: iy Christian Frederic Bu« 

CHO ts. Translated Jrom the German *• 

p 

It is near thirty years ago, that the immortal Scheele Meullnmo*' 
discovered ID molybdena, as it was then cq^Ied, a Peculiar 
metallic substance, many of the properties of which he Schesle. 
made known, as well as its action on several other sub- ^ 

Htauces. 

Several able chemists, Rs Pelletier, Heyer, Ilsemann, Since examin- 

Richter, Hielm, Klaproth, Kuprecht, and others, have several, 
. 1 . 4 ^. 1 . . , , but our know- 

Since tornea their Httention to the same subject: but the ledgi* of it im- 
knowledge we have acquired from their labours is by no 
means proportional to the number of chemists, who have 
examined it, and the time that has elapsed since the disco- 

* Journal des Mines, No. 106, p 641. Tho orij^'mal wal published 
in Cirdl's Journal, Vvl.lV, iSOS. • ‘ 

vcjy 



ill tn 

OiHlimmtf rmrit Iwniiitu, tr Me faM Mly^ 

■we'dMib^ W^Sf^iiWir thfe ^ffeH»kt «fJftliiM»ery iW>rla wit haW M 
iAi(NoiMi^t ^ ooiii|ttc«d tt it W!bo w«uld eot bfr sur-^ 
,yviMdt6 Mil id dtitAl tbe totovpbli^ 

tiM of ittcdybAmo fkt it it fdndd Ootivt^ ? 8dme {Consider if 
Of a cat^urei» «a wideh ibe motjf biEtena >v ih the 
dtete; while othen eahert> tbet tb^ eariniH; fiad^a partide tsf 
eolfdittr id it^ imt look, upon it as e native inolybdeoa. Tho 
Btnell alcAio however is shficieet* fo coovinei ui of the pre» 
seoce of solphur io it. 1^ any otie heat ladiitite of the 
pureat aadyMena* the salpharotn smelly that will 
must prove to hi«i» that it containi snlphitr> if he have not 
lost the sense of smell. 

Farther we are ignorant of the proportion in which oai- 
s^uQknowiu is combined with the metal to form molybdic aetd, 

though it has been so long known. The want of poMtive 
knowledge bn these points has led me to think, that, if 1 
were to undertake a Series of experiments on inolybdena, 1 
should attempt a task of some utility, and that would con* 
tribute to augment and improve oiy* knowledge of this sub* 
stance* To my friend Mr. Haberle I am indebted for the 
quantity of molybdena, that has enabled me to make these 
experiments. 

First the exist- 7'hc first thing to be done was, I conceived, to. remove all 

tU^of*8ulphur respecting the presence of sulphur, and to deterntiiie 
tqbeascer- its quantity. This 1 imagined would best be effected, by 
tained. oxigeuizing both the sulphur and the molybdena, and sepa* 

, rating by mefans of. barytes the snlphuric acid formed. Brit 

it was necessaryspreviously to nscertuh, wfacther the ihblyb* 
die acid, wbibh also forms a salt of no great solobifft^ wi^h 
barytes, would not occasion some ertmlr in this ccfoi|»utli* 
tion. 


I. Exptr^enU io determine the eomp^^aen ^ rile Wlfjee 

snlphuret of fmdjfbdeia^ 

Tlie native suU Exp, I. Twcnty-fivc gtafos of pore chosiM ittblyb* 
Stono e«*es8 xeddCtA tb a fine pbWdft, and beat^ qoicklyte 

of sulphur, & aamall glass tbatrass. No snlpt^ w^s disengaged, 
no oxigen. njfttmss when cooled contained a little sulphurom acid va- 
' pomvand the molybdena, whidn faad been b^ted red hoi,bsd * 

scarcely 


VdMSiMir tit 

lokt am eighth df » ghati, exptfIttOM " 

1st, that the diolybdena coittoihed dd.extfens 
2 i|ly, that the heat applied was tid( 'saflkletA' th expel - 
sdlphur fVotn it: 3d1y, that theft wal ho oxigM' eobMtftd) 
i^lth it- ^ ' " '" ^ 

*Exp» 2. Thfe molybd^a of t;hc i(>rteedtn|j;-e»p«rita 
was put into half an ounce of pure oHric the 
gravity of which was 1*22> and made t6 Bbtt ifti ia ^d he«&^ 

The acid attacked the molybdena pretty briskTy, but hot'^M 

much as I should have supposed. To acederate the bpe» 

ration, and prevent the sulphur firdm paismg to the sta^ of 

sulphurous acidp I added a drachm and bdf 'of pure muri* mumUc adi 

aticacidp of the weight of 1*135, and a d^bm 6f \jitric 

acid. After boiling ibr an hour the whde wai conyerted 

into a homog^eUeons mass of a milky Wbitenesi, which was 

diluted with «ght times its weight of Water; the solution 

was filtered; and the sulphuric acid, that had been formed, and suiphune 

was separated, by washing well both the redduum and the tbrmcHl, 

filter. Into the liquor, that had passed through tba filter, a 

solution of muriate of hafjteB was poured. This oecastoned^ which pr#., 

a precipitate, which, being carefully collected, dried, and 

heated red hot, weighed seventy-two grains, and comported 

itself as pure sulphate of barytes. To determine the cif^ 

cumstances, in which this precipitate is possible, I made the 

two following experiments, 

Exp. 3. Five grains of molybdic acid were mixed with Molyhdic ^d 
two ounces of distilled water; twenty, drops of muriatic acid, JJd by m*uria^ 
of die strength mentioned above, were added; the whole wa4 of baryte*, 
boiled for half an hour, and the liquor ws£ filtered. The 
solution bad a very rough metallic taste; and sedation of 
muriate of barytes did not vender it turbid, though a little 
sulphuric add produced this effect immediately* 

4- Five grains, of molybdic add and twenty grainy Molybdate of * 
of pure liquid amraupia were put into two ounces of water, “ 
an^ the mixture shaken, tiU the whole was perfectly dis- * 
i^lved. A solution of muriate of barytes bei^g added,, a and murUte of 
copious flocculent precipitate immediately^ formed, which barytes ^ed. 

was afterward redissolved on adding a few drops of muriatic 
r qr nitric add^ and shaking the mi^ure. 

/These experiments show; I, that no indissoluble moljb-inference*. 





Sulpburet of 
molybdena 
treated with 
a^«ia regia. 


Precipitated 
trith muriate 
el barytes. 


l!K>gn. iidpb. 
of barytes con* 
taiaSS'5ofacid: 
19Q of sulph. 


irotTiiDzivji. 

^tte tif Wt|r|e$ is form^y iinku the mol^ybdic salt be neutra« 
itot when any free dnuriatic or nitric acid is pre* 
sent, kt tha^ the molylniena contains a large quantity of sul¬ 
phury ibr the 72 grains of* sulphate of barytes, obtained 
from 25 grains of inol^bdena in the 2(1 experiment, repre¬ 
sent nearly 24 grains of dry sulphuric acid; which indicate 
the presence of 10*2 grains of sulphur, or 40*8 per cent. 
After these preliminary pperations 1 could proceed to a more 
accurate analysis. 

JExp. 5. A hundred grains of laminae of molybdena, 
picked with the greatest ca^e, wore put into a retort with 
six drachms of pure muriatic acid, of the spec. gtav. of 
l*13’5*and 2} of nitric acid, equally pure, of the gravity of 
l*22i and distilled on a sand bath with a gentle heat. After 
an hour's ebullition almost the whole of the fluid had passed 
over into tlm redoiver. What remained in the retort was 
white, some gray flocks excepted. The liquor was 
poured back into the retort, half an ounce of fresh nitric 
acid was added, and when about a third was distilled over 
the gray fl icks disappeared, I'be liquor that had passed over 
Contained neither sulphuric nor sulphurous acid. The white 
mass was diluted with six ounces of water and filtered ; and 
the residuum was repeatedly washed with the greatest care. 
In order-to be well assured, that in precipitating the sulphate 
of barytes, which 1 wss preparing to do, no molybdate of 
barytes ^should be thrown down with it, I added two drachms 
more of pure muriatic acid to the liquor, which held in solu¬ 
tion but a small quantity of molybdic acid. This being done, 
I added a very pure solution of muriate of barytes, and sul* 
phate of barytes was precipitated. The liquor being passed 
through a filler previously weighed, the residuum was put 
into eig^t ounces of water cotituinihg two drachms of muria¬ 
tic acid, ahd well shaken; after which ic was filtered again; 
and washed. After being exposed to a* red heat it weighed 
284 grains, to which grains miqt be added, as the filter, 
after being thoroughly dried, bad gained so much in weight, 

Aa 100 graii» of sulphate of baiytes contain S2'5 of suN 
pfautic acid, thik'quantity muiit have ci^ntaincd 9^*25 gtains; 
and fartbeTp, as according to my experiments 100 grains of 

* sulphuric 


SXTEIlIlIINTf Q9 )||^ 

Sulphuric 8cid contain 42'5 of sulphur, it foltows, t))8t 
grains of suiphurct of molylKieni) contain 40’56^df suiphur.'ioo of sulpha- 
n^hich difft*rs very liltle from thi' result of experiment 2 , tet nf molybd. 
1 bis agreomont seemed to render it unnecessary for me t0 re* iuiphur. 

peat the anulysis: yet ccitain circumstancesp which wilt ap* 

^ * 

pear further oop induced me to coiumeiice a new one, that no 
doubt might lemain. I took a hundred grains of powdered 
molybderiR, put them into a misture of three ounces of nitric, 
acid and one of muriatic, und treated them as the preceding; 
with this difl'erence only, that, by employing e larger quantity 
of acid in the first instance, it was not necessary to return 
into the retort the liqimr that passed over into the receiver. 

The sulphate of barytes obtained in this instance weighed 288 
grains, which, accordiiig to the preceding computations, con¬ 
tained 93'6 grains of sulphuric acid, and 39’78 of sulphur. ThisaaveSd ra 
Taking a mean between this result and the preceding, wc may 
conclude, that, 100 parts of sulphuret of molybdena contain 

Sulphur ...40 Medium. 

Metallic molybdena**• • • • 6u 


Exp, 6^ A liuiidred grains ofsulpburet of molj^buena, Sulphuret of 
dissolved as rhe pweeding, and distilled to dryness, were put trlwt^a^e- 
into two ounces of pure liquid ammonia, diluted with an fore, and am- 
equal quantity of water. The mixture being shaken, in the *^***^*^**» 
course of a quarter of an hour the whole was dissolved^ ex* 
cept a few yellowish flocks, which, collected on a filter, 
scarcely weighed a grain after being heated red hot. On^l^outi gr. of 
boilmg this precipitate in muriatic acid it was decomposed, 
and yielded 0*73 of a grain of siiex, with | of a grain of ted. 
oxide of iron, 'i'he smallness of the quantity^seeins to sbotv, 
that these two substances were accidentally present in the 


* Sch^te fiupprfied, that molybdeaa existed in the ac'^ state in its 
orf; it was the doctiiue of the French clicmuU, says ^'ourcr^, that 
corrected this m>fltake, byi^owing Guyton, Pelletier, and all the authors 
or partisans of the pneumatic theory, that Scbcele produced theacid by 
luniihg theuiolybdena, an<l loading It with a* much Qxigen',U it could 
take up. Fourcroy's Chemistry, Sect. VI, art*&V, §8. *’ 

In the suUequeui part of this paper of Mr Buchola It is shown in the 
most Ctidcot uuuiner, diat, the aiolybdepa is la the metric state in its 
ore/ 


molybdena. 
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volytj^eii^ Bjid merely io oiechanical union with Um «peci» 

mcms Analysed* 

Forjthe subsequent experinfents I was desirous of procur- 
ii^eoipe qiiantity of molybdic acid. The processes 1 ero« 
ployiki at^ mentioned in another work, heire therefore 1 shall 
mention them briefly. 


II. Process Jbr obtavung mofybdie acid. 

Toobuinibe I took Ilf ounces of native roolybdena, the quartz ad- 

hcring lo which was pretty well separated, and put it into a 
large crucible, which was placed obliquely on the fire# ^ 
natWeiulphw Strong beat was flrst given, to kindle,the sulphur, which was 
in diminished, and the matter was roasted, starring if 

cruablc!^ occasionally with a wooden spatula. A large quantity of 
•^sulphurous acid w^as evolved, and the mass was entirely co¬ 
vered with a crust of -the purest molybdic acid, which was of 
a lemon colour on the Arc, and of the purest silvery white 
when cold. By taking a little trouble, and using some pre¬ 
cautions, the whole might thus have been converted into mo- 
« lybdic acid: but as this would hase required a great deal of 

time and attention. I put an end to the process, when 1 per¬ 
ceived, that the greater pant of the sulphur was vuldtilized, that 
a considerable quantity of molybdic acid was formed, and 
that, on leaving it exposed to a lower degree of heat, the mass 
began to agglutinate, and even to become fluid near the sides 
of the crucible. By ibis operation I obtained iSf ounces of 
a gray shining mass, perfectly crystalline, which was of a 
whitish gray colour when powdered. Half an ounce rctnaja- 
ed adhering the sides of t^e qrucible, which could not 
easily be separated from it. 

The pure molybdic acjd may be separated from the mass 
by heating it with wator, adding carbonate of soda till it 
Iran^excess occasion rflervescence, and afterward boiling*it with 

n( soda, or di- a littlb exccss of soda: or the separation may bn effected by 

n^nid^amipn'- d*S**t*“S liquid ammonia, the heterogeneous 

cj.Muitfighy parts, such Aft the quartz and oxide of iron, remaining undia* 
cx^Slmg^tlw 'On pouting nitric^acid iatoThe neutral solution, the 

«innionusby molybdic acid]* thrown down. The molybdate of amnfbnia 

might be decomposed likewise by Are; in which caso aome- 

. times 


Th<* acid may 
hti st'parated 


heat. 
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tinp^ luolybdic Midf 90fpet!t]»«s moiybdbia ia tbe W#riBp 
sUtO) or at least e^pproachiiig to U, » oblatoed, at^cordiag It 
circumstances. • , ' . 

1 employed the latter method, that with anunoaia, as being Tbe latterne* 
the most advantageoub. Previous trials bad taught tne*'that pre*b»- 
three pans of pure liquid ammonia, q{ (he specific gravity of 3 ^ 

or' 97 i dissolve one of molybdic acid, reduced to fine powder, oionia dw-^olyi 
and separate it from any impurity, that may be present. In a^ld.”***^^*****® 
consequence 1 powdered the produce of the preceding roast¬ 
ing ; put it into a bottle with amiaonia closely stopped; and 
left it to digest for twelve hours, shaking it from time to time. 

I'he a^id disappeared, gnd two ounces of beterogoneous mat¬ 
ter remained, containing still a little molybdena not dccotn- 
pobcd. This residuum was boiled with two ounces of common 
nitric acid, aud the molybdena was readily converted intw 
acid, which was obtained perfectly pure ly means of ammo¬ 
nia. 

The ammoniacai liquor, in which the roasted mass had ^jJI^****®**!?® 
been dissolved,* became a little turbid at the expiration of tatcd'rrmi^lhe 
five hours, and assunied a yellow ochre colour, five days “olybdate^of 
after, the matter that occasioned this turbidness had sub¬ 
sided, aud comported itscU like oxide of iron. Pan of the 
limpid solution was evaporated^'to dryness, and part of the 
residuum M'as heated red hot, to obtain from it the pure mo- 
lybdic acid, as I had formerly done with a smaller quantity, 
but my expectation was frustrated, At the beginning the of heat 
molybdate of ammonia turned blue; and it ended in asaum * amrmi* 

ing a metallic aspect throughout, even interiorly; tbe blue 
colour changed to a coppery red, and it hadai similar appear¬ 
ance to products I ha'd formerly obtained, which every thing 
indicated to be tnulybdena in the metallic state, or nearly 
metallic. The mass became oxided anew on the surface: 
but itVai more ag^utinated in those places, where the heat 
ha 4 acted most stropgiy. 


J^aspm^inis to nirertotn the mat tfifemtfagaoda method 
^ redKthig molybdma jfe the meUtfUc ffoie. 

% end By the process just mentioned biting ob« Attempts te 
Imoed 1 mass* which cveiy thing Led me ta auppoae was in ” meiyb- 

> the 
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Ammonia ex¬ 
pelled by heat: 

tfisiduum co- 
irered with 

cbaicoal: 

> 

and exposed to 
a strong heat. 


Product. 


Attempt to 
Iwe it into a 

button. 


but merely ag¬ 
glutinated. 


Expenment 
repeated with a 
-ttroager heat* 


Product* 


« 

tb? other ftxperinients bad pven me 

rtfer Nj^t ha nature,^! resolved to employ the dis-’ 

oxigehfaing action of ammonia, to obtain metallic molyb- 
JftSa.' * I totdc alk oyitcca of Uqtrid molybdate of ammoitia* 
eVaporiCed' to diiyness. During the evaporation ' it 
difiTtl'sed a' sniell mulch resembling that of vanilla. The saline 
residuum was pressed tight into a small glass of a convciiieht 
form, and covered with a layer of charcoal dost; the glass was 
bedded in satid in a crucible; and this was set on the fire. After 
the ammonia was volatilized, the glass was closed with a chalk 
stopple, the fire urged briskly, and the crucible kept for half 

^ I * 

an hour m a strong red heat, which melted the glaJ'S. After the 
whole ^uid grown cold, a tolerably compact mass was found, 
dasil^ reducible to powder, of a copper colour mclining inr 
fome places to blue, with a rhctallic lustre, and cxhibitlhg 
crystalline laminae. It weighed three drachms. 

To Sec whether this mass would not fuse into a button in a 
stronger heat, I pounded it; rammed the powder, which wad 
of a violet colour inclining to copper red, tight into a criici- 
bie lined with charcoal; covered it with a finger's breadth of 
charcoal pOwder; closed the crUciblc well; and kept it for 
hblf an hour at a white heat in a forge fire. After cooling 
the mass was agglutinated in ^places Where it was most expo¬ 
sed to the action of the fire; but iti the middle it was pul* 
veruibnt, and had retained its colour. 

9 ond 10. Desirous of repeating the preceding expe¬ 
riments with a greater heat, I put some molybdate of ammo¬ 
nia into' a Hesnkn crucible. After the ammonia bad been 
expelled by a rntMerate heat, I covered the mass with a stm* 
tom of charcoal, closed the crucible, increased the fire to a 
white heat,and kept the cradble in this state half'a hour. After 
cooling a compact mass was found of a violet.brown colour, 
the lower part of which, that was in contact with the bottom 
of the crucible, and had consequently exfd'ienced a stronger 
heat, was tolerably consistent; it could not be reduced to 
powder witHofit 'd|6icuffy^ This powder was of a violet Co¬ 
lour, and ep^ai^iif 'f6 Consist a multitude orsft^all crys« 
talline scales of a meUittic brilUanty.' The fissorts that lla^ 
versed tim matt is eeary dircctEbnr exfaibhed^'their liidNn 
t • great 


laNNkt ^antify of larger tcales, Vikewiie of a violet edlevft 
aed of a very fine metallic lustre. Tfae onteide of tke mail 
WK 1 in great part covered witS scales also, but sMal^er, Md 
exhibited a very pretty changeableoels of colour. Ylte Qii«- 
per part, which had been in contact sritii the dbircoal dolt, 
displayed some redections of an indigo blud. The outside tft 
tlie crucible wai spotted with green in Several jUktea, 

Several circumstances in the preceding experiment indi* l^wsppawntly 
Cate, that the mass would have become more soft Undl com* tnaugh?* 
pact, if it had been subjedtej to a more violent fire. IftGreiMrheak 
eonacqacnce I took a similar quantity of molybdate of aih-^ onkplvyad. 
monia, and exposed it to the action of the most violent fire 
for an hour. After cooling I found a mess weighing five Result, 
drachms in every respect similar to tfae preceding; except 
that it appeared a little more compact, and the fissures were 
filled with scales, which were more Crystalline and in laiger 
quantity. These scales, examined with a lens in a strong 
light, resembled polished false gold; as the largest did udien 
viewed by the naked eye. 

•As the masses obtained in the four preceding experiments Reasons for 
had a specific gravity vaiying from e-fi to 5 GT according to 
their different densities, and this is the specific gravity Ur Uc owIrUeawt 
signed by many to metallic molybdena; as belidci, on heat* 
ing them red hot in contact with air, or with nitric acid, in 
which case oxigen gas is evolved, they afforded molybdic acid; 
and lastly as they hud a metallic aspect; I was induced to 
consider them at reguli of molybdcnu, particularly as no one 
bad ever yet spoken of such an oxtdo. But^subsequeut ob- butUwMapes 
servntions taught me, that these masses wei;p molybdena in a o»ea. 
peculiar state of oxidation, and that by the processes I had 
hitherto followed it would be impossible fur me to obtain 
molybdena in the metallic state. It was necessary therefore, 
that r should attempt its reduction by other means. , 

JExps. 11,12, 4ind 13. 1 took four drachms of molybdate Attemptstem 
of -amihonia, simllor to the two masses obtained in the pre- 
ceding experitneuu; powdered it; mixed it with olive oil, so puM with oil. 
as to make n thick pap; put it into a crucible; and heated it 
till the oil was burned. It was then pressed down; covered 
with a sttatttin of charcoal powder, and over this n little pow- 
Voi,. XX—^JuNE, isud. K , dexad 


Attempt to 
tusc it* 
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^re4 pUaU«;s another crucible was put over it; the fire wa$ 
ur^ed to a strong white hcatt and in this state it was kept Ibr 
an hour and a quarter. Afterdie combustion of the oil, the 
maia was pulverulent, of a deep blue colour approaching to 
black, and la tome parts violet; and after it had undeigone 
the strong heaf to which it was exposed, it was entirely of an 
< ash gray, and formed a mass of an earthy appearance, the 
^ parts of which had but little cohesion; the part in contact 

with the crucible scarcely showed the slightest indication of 

trodnetdis- fusion; and thrown into pitric acid it produced a more con- 

Bolved in nitnc effervescence, than the products of the preceding 

and, and mu- . , . * , i . i. i 

riatir added, experiments. The solution thus formed was at first reddish, 

and afterward became niiikwhitc. I added concentrated mu* 
riatic ^cid, and boiled to dryne^^s, without any perceptible 
solution taking place. These circumstances led me to think, 
that the molybdcna was entirely reduced, and that nothing 
was wanting, but to unite the particles into a button. 

To endeavour to form this button, the mass obtained in (he 
preceding experiment, which weighed drachms, was pressed 
tight into a small crucible, and exposed anew for an hour 
and half to the most violent forge fire. This heat was so 
«great, that the whole of the surface was vitrified, and the iron 
pielted and burnt in three minutes. After cooling, the stra¬ 
tum of charcoal powder, with which it hud been coverad, 
was scarcely diminished. The molybdena had almost entirely 
Slightly apgiu. the same form as before; it was of an ash gray co- 

tuutedmerely, lour; its particles were but slightly agglutinated; and no 
. mark of fusion appeared even in the part that adhered to the 

sides of the crucible. Its weight was 3| drachms as before. 

1 took the same piass a third time, powdered it with six 
grains of chat coal, and exposed it again for an hour and half 
to a forge fire, which 1 endeavoured to urge as far as possi¬ 
ble. After cooling, the mass had the same ash gray coK>ur as 
n^juppgiy. before; on turning the crucible upside down it fell out with- 

put breaking; and it had a slight degre^ of consistency, yet 
notwithstanding it was fxiable between the fingers, and easy 
to pulverize. Nq marli of lusion could be discovered in the 
ipiside of the crucible; but the mass bad lost six graiue of 
jneigbti /rvtn part of it adhering to the sides. The mass be- 
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itijj tljrown into iiv^«f| this fluid ^entered its iatersiicefliftt^ sorbad 
ttvSdity,’’ 1 ■■ ■ 

£j!p9» 14 and 15. To know whether the nK^ybdio acM Molybdicacid 
were dapa&le of being reduced by the action of fire aIone\ 
without being mixed with any carbomufeoits mattert I took imbe^^iai \ 
a piece of the acid, which had been melted, and weighed 59 * 

grains. This 1 placed in the midst of charcoal podrder 
crucible, and exposed it for an hour and half to the same 
grce of heat as in the preceding experiment. The result was 
n tumid mass, which had not any more consistency lbat\ that 
of experiments 12 and 13* It was like that of an ash gray 
colour, and had lost eighteen grains of its weight, or in the 
proportion of 3273 per cent. In nitric acid it comported 
itself in the same manner as the masses obtained in die pie- 
ceding experiments. Two hundred and seventy grains of 
the matter obtained from the molybdate of ammonia roasted- 
in experiments 9 and 10, being treated in the same manner, 
and kept a quarter of an hour at a white beat^ gave a similar 
product to that of experiments 12 and 13. They had lost 
78 grains, or 28''89 per cent. 

In a second trial 264 grains of the violet brown oxide. Attempt to re* 
having been kept only half an hour at a moderately strong 
.red beat, the result was amass but imperfbctiy’reduced. The 
interior was no way changed; the surface only was gray.. Re¬ 
placed in the fire," and kept at a white heat for half an hour, 
it was entirely reduced, and lost 74 grains, amounting to 28*03 
per cent. ' Hcncc it follows, that the substance obtained from 
the molybdate of ammonia is very far from being in the 
metallic state. ^ 

These experiments show, tbati^oxigen may bo separated Oxigsnsepaia- 
from molybdena by the action of fire alone when in contact 
with charcoal. They prove, that the reduction of the oxide taci with char* 
andtif the acid of molybdena may be effected without great 
difficulty. It remains to be seen, whether this reduction con 
be eflected with larger quanuties, and whether the molybdena 
cannot be obtained in a button. 

Expt^ l6 and 17. I took ten drachms of molybdate of Molybdate of 
ammoow; put them into a glass which I pUce4 in a cruci- a®;nonbiheat- 
hie, atyd exposed to a red beat for half an hOBr; aB<^ obtained 
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• 9ua of n.ol«t browa oxide weigbing one ouoccu Tfau mass 
1 plated in a crucible^ surrounded' it with powdered charcoal, 
HKd e^pos^ it for art hour to the most violent forge ^<* 0 , 
Tbo^t^lt was A metallic mass* tbe different parts of which 
%ire more or lefts frothy^ and more or less tenacious^ but the 
titaadty was in no place such, but it might be beaten to pow¬ 
der. The exterior pert was of an ash gray; in the interior. 
And even at the sox^ee where cavities and depressions were 
formedi it had a tiuly metallic lustre, and was of a silver 
Mae colour. The parts that had this lustre being pressed 
hpon and beaten in a porcelain mortar were extended a At* 
tie under the pestle, and this increased their brilliancy; but 
t>n coutinuing it they were reduced to a gray powder. Their 
IdhdnAfts before trituration was greater than that of silver of 
Alne pennyweights (0*75), since they scratched it. 

In order to obtain this matter in small melted parts, f 
pMnded six drachms, which I pressed as strongly as possible 
into a crocible lined with charcoal, and exposed to the most 
violent forge fire for an hour and half. After cooling I found, 
that the mass Was agglutinated,and reduced in bulk one fourth. 
1 could not get it out without breaking tbe Crbcible. Those 
parts wbkh had been in contact with the button and sides 
had considerAble tenacity, but it was not the same with tbe 
suffiiCe* However, it could not be said to have been actu- 
Aliy fased in any place, its parts being merely agglutinated by 
A commencement of fusion. Every where it exhibited a large 
quantity of scales, which were of a silvery white and a metal- 
lib lustre. Bruised on glass or porcelain, they acquired a 
medium lustre Ijptwcen that of tin and that of silver; but 
this disappeared in twelve or fifteen minutes. At the bottom 
of die crucible appeared a few grains of molybdena, of the 
sise of a pin’s head, which had evidently be 9 n fluid. They 
were all over of a metallic lustre, and silvery white, ItCe Che 
ftcales already mentioned. The lower ^art of the luassof 
mataUic molybdena, when bcatea with a potcefauu pestle, as¬ 
sumed the same lustre*. 

^ Notwith- 

e Unprecbt spytefs to have observiid lomothlng simlltr. He says, tbit 
isk eadeiivouving to reddee xskolybdona be obtained wmo Sihall tDCtallic 
i ^ ^ gratas 




• «■ ,. ft " ' ' ' ^ 

' Motvitlistanding th« molybden* tore pouessed ^ 
nertiea, that characteriw metals, lustre, compactness, ttul 
even rtalleability, though in » slight degree, I coaM oot oto . 
tain a we.ll fused metallic button by exposing afrusli to tto . 

' most violent forge fire for two hours A piece of the % 
ready obtained, that weighed forty grains. .A .tf»i ^ aftfs;. 
ward made with two ounces of trown oxide etto ftatien. 

with better success, than any I had yet obtained. 1 
this oxide to the ipost violent fire, well kept up,,hut for one 
hour only; and though the whole toass was not fused into* 
button, yet in some parts appeared pieces of one or two 
drachms, almost entirely fused, having a spherical surface, « 
white metallic lustre, and a much greater coniistenqr th^ 
any mass 1 ha^ yet obtained. On rubbing these metallie 
parts against a yery smooth piece of porcelain, they assUlQcd 
a' lustre, which it would have been difficult to distinguiA 
from that of silver. I must observe too, that this lustre pR* 
mained for several days { while in my other trials it did not 
continue an hour, probably owing to the moitture of the iir* 

Fr«)m the experiments hitherto related we may Infer; Gsnetal cw 
Ist, That heat, in decomposing the molybdate of ammonia, ® “***“• 
causes the acid, in consequence of the disoxigpnisiug actiod 
of the ammonia, to pass to a slighter degree of oxidation, 
and gives rise to a peculiar oxide, some of the exmnjal ch^ 
racters of which have been noticed in the account of tto 

11th, 12th, and ISth experiments. 

2 dly, That the oxide and acid of iholybdena are com¬ 
pletely reducible by the simple action of fire, when they are 
placed hi the midst of powdered charcoal, afld that the metal 
then appears of an gsh gray colour; but that^ this metel heii^ 

fialnifc the least of which had the appesnuice of i add ^ the 
f idet of Ae crucible had a coating of the same colour. Ho mm yeft- 
tere teewtt how«or„tli« thoie gnina were eadrriy metainej’farifill 
nhiiaTnl othSn'Wfaieli were citlier ef a wUdsh f«y,'mdd^ orlfittisllli; 

The foBewinf part ot this wod what hea flmdy bem aMI» Wffl 

show,ilMSt thete coloured gratoa belong to which hat. bean 

mentioned. Hielm, obserring that molybdena tendered tbaci^t eC 
ofhet meudi lighter, infarred, that its ton cidOBt w Wjt^. tbb Infetr 
eUeeiyiiShlltiacdhjr my e^riatmi*. 

• difficult 
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the most i^ent fire must be efxip!<^efl/to 
cd»tain «^tnore compact metallic button. Tho experimentr 
r«j)atail pot the possibility of thn out of doubt. 

IV. t^e specie gravity of molyhdena. 

Specific gravity’ From the property, which the masses of mojybdena I 
of molybdeniu obtained in the metallic slate possessed, of imbibing the wa« 

tpr in which they are immersed, i^ is diiBcult to ascertaiu 
their specific gravity with accuracy. In the three trials I 
t^ade, ] suspended the masses by a hair to one of the arms of 
a ,very pice pair of scales j and in order tQ ^pel tho air as 
ippch as possible, I boiled them for a quarter pf ap hour in 
4isttlje^ water. 1 afterward weighed (hem at the cofnmoti 
temperature. 

About 8*611. > first^trifll gave a specific gravity of 8*6j6 ; the6econ4 

of 8 * 490 $ and the third 8*615: we shall not be far from the 
trufh therefore, if we take the mean term of 8*611. It is 
true the result differs much from {that given by somenguthors, 
who the specific gravity at 4*5. or at 6'5f Hiclm gives 
, 7*5 for the maximum: hut it as probable, that the masses, 

' « with which these , were determined, were not pure, or were 
full of blebs, which occasioned the specific gravity to appear 
less |han it really is to liielm, |li)precht, and Heidipger. 

I * , • 

' Vl Dettrmmation of thf proportim of oxigen to metal in 

the molybdic acid* 

Jlxperljnent to Exp. 18. The knowledge of the quanUty of metal con- 

aicertain pro- injned iu the native siilphuret of molybdenp affords a coove- 
ponion of oti- . r V. /• ’ 

geninmolyb- nient mode of uscertaming this proportion, for this pur- 

j.- j ^ hundred grains of select scales of molybdena^ 

put them into a small retort with add as before, and distilled 

to dryness. Toward the end of the operation sulphurjc afi4 

WJ 13 extricated in gray and heawy vapours. To expel thi8**acid 

entirely,(d broke the retort Cautiously; p^qt the pieces into a 

small glass,' wbicii was placed on a sand bath in a a*uciblw.s 

fi«id kept thnm;in a red beat for half an hour. The whole of 

thc'suIphUffc was thus volatilised, and the molybdic 

ac]4 eras leftJqife lp/fbc form of small crystals of 

ish white colour iaclisitig to gmy^ Tbis^fe^dinnlb lirnilM 


die acid.’ 
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ubiety grans. The pieces of glaia hamgb'eeii wergliedy tbeiy 

Mrere carefully washed, and weighed again > when they wi^ 

found to have lost a grain. Thus the hundred grams of %vi^ 

phuret of molybdena had yielded ninety-one grains of mo- 

lybdic acid : and, if we admit as above sixty parts of ^etai 

in the sulphurct, the proportion of metal to oxigeii will be g? 

sixty to thirty-one, or as 100 to 51*67; consequently 100 * 

parts of acid contain 34*06 of oxigen* 

Exp. 19 . Desirous of making a counter trial, I took some Another expa. 
, . . . . t • « ■ s j* riment. 

of the substance obtained in decomposing molybdate of am¬ 
monia by heat, which at that time I considered asmolyh'- 
dena in the metallic state, and end^voured to oxigenize it, 

Ilavirtg poured on it nitric acid of the spec. gray, of .)l*2^, ^ 
brisk effervescence immediately took place, which conlihued 
for some time, without requiring the aid of heat: but as, 
was drying the oxigenized mass, U was suddenly thrown out 
of the vessel, occasioning a loss, that prevented me from go¬ 
ing on n«th the trial. 

1 then j'epcatcd the operation, employing a very tall glass This repeated# 
to contain the oxigenized mass, while I dried and melted it«, 

A hundred grains, treated with ten drachms of nitric acid^ 
produced a radiated mass, that weighed exactly a jiun^reil 
and nine grains; and, if we add one grain for what may hftve 
remained adhering to the vessels employed, we shall have I lO , 
grains of acid from 100 of the metallic substance. 

This result differed so widely from the preceding as to con- The iub^Un«te> 

viiice me, either that the substance I had taken for mofyb- 
' , • . ^ ' pelling the am- 

dena in the metallic state wras not actually so, or that 1 had monia from the 
made some mistake in determining the qiAntity of sulphur 
contained, and the quantity of oxigen absorbed, .by the na¬ 
tive sulphuret of mulybdcqa. I resolved therefore to repeat 
nsy Experiments. 

■ I have eheady given the result 6t the'seeerjd dslpepmeht I Experimint 
made to fiiid the quantity of sulphhr that^ei" Iff thh native *^e *“*• 
siApfadret. ’■ What 1 did to verify the ^^en tq^yMen^ 

ilietal'fa the formation of the acid cdmfhrtifd in'&l!^n^a hull^ * 

^d ^ttir.of native sulphuret of mblybd^liii^* ‘wiii'cfi^i ^dt' 
into k one ounce of muriaticthre^ 

and, ih onier'to priri*eiirt'‘1&< l^m any 

• being 
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beipg thfOWTi otit» I conducted the o\!^eaation in a tall vea* 
Belt which I placed tirai on snnd, and afterward in a cTiici« 
ble, the aidea and bottom of lahich were coated with clialh. 
By tbiB process 1 obtained ninety grains of inolybdic ucid» 
which indicate fifty parts of oxigen to a buncimi of metal; 
fothat too pariof moiybdic acid vvould consist of 66 (>7 
inetal and 33‘33 oxigen. 

The regains of molybdena, which T had obtained in my 
preceding experiuienlBj aflbrded me another mean of verify* 
ing the results. 

Experiment by A hundred grainsof the metallic molybdena ofexpe* 

sn^iuelf^^ riuteotl3 were reduced to very tine powder, put into a porce¬ 
lain capsule, and thideen drachms of pure i.itricucnl ^dded. 
An extraordinary edervesceuce took place, and a g *eat deal 
pf nitrops gas was evolved. On evaporating, the matter, 
#hich w’ajs at first of a brownish yellow, pasijed gradually 
to a whitibli yellow. In drying it became orange, and even 
bine in those places where tlie neut was the strongest. Af¬ 
ter it was well drieef, and collected together, it wa^fused ini 
a^lasft^ and its weight found to be jncreas. d thirty- 
ibur grains, which indicates 25*37 parts of oxigen in 100 of 
ipolybdic acid. It was thoroughly crystalline, and formed 
erystals of a silver white inclining to gray. 

Vadstion in The change of colour juU mentioned, which has not been 
tbepmpor^n remarked before, indicated a variation in the proportion of 

m QXIffSa lUdi- ‘ 

cst«l. oxigen to motal. It appear<^d lo me probable, that a por- 

Wasitofrin, tion, though small, of the charcoal, which hud beeu 
to charcoal." oijnglgd with the molybdena to promote its reduction, hud 
combined with it^produced the phenomena observed during 
the oxigenation, and changed the proportion of the oxigeii 
to the metal. 

Twoattempts E^p- 31. To verify this suspicion, I thought it necessarr 

’’*4?®** ^ **^^^*' employing uiolybdeoa that { had redticed 

reduced in the midst of 
chvtofti, '^fithfliut haviog trituwle^ and mixe4 

thei^ ttigether. The eji^perimeat £^iled twice, brst; 

t)^ |h(B ej^rvea^eoee apd swelling up on pooring the nitric 
it wfr«,fo great, that the atatter rap a*«r the sides ^ 

4.f s the hii4 

, . Ittte4» 
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CYplosione topk plftce, Vy which wf 
die acid was thrpwn about. , 

To proveiit tbeve uccidei»tfi) i nvade the trial agiuo \n wvda-( ^ 
mouthed capsules. I took a hundred i^rains of powilared 
uieinl^ a«d frourvcl on it an ounce of nitric aci4 diluted adth 
half an ouiice of water. Id a few minutes a very powerful 
attion took place, and the liquor became of a yellowkh red 
inclining; to brown. The whole of the metal not bang di»« 
solved, when no more gag war evolved i added half no ouitce 
of acid, and placed the solution on a sand bath* The whole 
wag now dissolved, hut the liquor remained of a yellowi^ 
red inclining to brown as before, only a reddish white pow« 
der af)peared swiintning in it, i evaporated the mixture to 
dryness, stirring it coQstantly. 'fhe residuum had'a red 
co]»per colour, mixed with a great deal of white; on continu¬ 
ing the heat the surface acquired a grayish blue, the edgea 
a brown red, and i * some parts an orange yellow. 

Thus it was cvuleut, tiiat the difference of colour exhi-showed that 

bited b^^the oxi^ettized inolvbdena Wus not occasioned hv . 

, .* • 1 I • I X ‘ . 1 1 . uofconcmed 

cimreoul mixed with it, but might be ascribed to difiereat in it. 

degrees of oxidation of the metal. It'is surprising, that the Thesulvburct 
molybdena should beerme oxigenized so imperfectly in this niore easily 

• »i • • • . 1* I j t acidifind thau 

manner; while its oxigenatioa is uccomp!ishea much 
speedily and completely, when .sulpharet of molybdena is 
employed. To produce a perfect oxigenizgtion, I poured 
hali an ounce of nitric acid on the dry moss, and heated it. 

Finding no perceptiole change take place, 1 added two 
drachms of pure umriutic ucid, which expedited the effect» 
the muss became luore and more compact and lighter co-* 
loured, and at length was white. Being dialed and carefully 
collected, it was kept at h red heat in a gla»s capsule few a 
quarter of an b^ur, left tocooh and weighed^ Its weight 
was t^ow )4g grains, to which must be added three fur what 
adhered to the sides of the capsule, so that in this experh- 
meut a bufidred grmns of molybdena bad ubsorbied 4B grains 
of oxigen*. )u 10jE> parts of acid therefoi^e there are 32*4d 
of oxigesu 

This experuoent thee gives a result differing little from Exp. 14 re* 
tbtHie obtaiised iu the Hth and 18th, I repeated the firs^ 
iHjRe pure. Taking « i^tece of fused molybdte acid, that 

• weighed 


ymth 

t, wili^li^^^^gyitiiiii^^I cracible in ih« ^ 

powdeted chareoal, and exposed it^^an bonr to thO most 
^ ntAetSt ibrgo fire. The gray^maw I obtained v«^ed mt-p 
ac|]yi9»gr8dM kss thw^ the acid employed. 

MotyMk acid ^'T%ua <*«rer Oaay admit,'without being far from thetm^, 
tlmt-a kmadred parte of-metalfic roolybdena absorb forty*# 
and 32-5 of ’ dbm or fifty .patts^F oactgen, when this metal passes to tbb 
azifea. state, and thatconaeqnently a hundred parts of molyb<# 

acid •contain thirty«two or thirty^bree ci oxigen. ^ 
Thl» confirms iTheie experiments On molybdena in the inetallic state, 
ofthc^fruniH-^ moly^dic acid, confirm the proportions I have aa« 
feu aigned to the constituent parts of the native sulphuret of 

xpolybdena. 

fTo be continued.J 


' XI. 

C^onftrvctifH of a (lu^b affording a Compensniion for iM 
Effects of Heat and Cold in Time-pieceSf Bp Mr. Wll.? 
I^IAM Hauy> No. 39, Cold-bath Square, 


Compensation 

cttihdesciibed. 


Manner in 
vbkh it acts. 




The balance 


X N PI. IV, fig. 2, the circles A B denote ah expansion . 
barv composed externally of brass and internally of steel}' 
in consequence of #hit?h its curvature will be diminished by¬ 
beat', and hncreasied by^col'd* The end A is fixed, and thh 
rest of the bar is at Ifoetiy, whence the extremity B will be' 
affected by a motion from temperature, which will carry the 
jah F (between vAhch and G the spring D E passes) lib* 
tie onwoidawhen the temperature rises, and a little back^ 
wmds when it foils. Bid; F willt^ scarcely at all affheted 
in the direction of the radius, becanse the two senricirnular* 
parts of tbe bar eoanSeraOt each others C G is on arm of 
brass fixedto^ the expanmon bar, in ^ middle its lengthf'^ 

li carries a pmG opposite to F ; and as G is thrown kritatfis 
by Increase of teni^rSitnre iforough a ^ce, anbonnilihg^' 
the wbole chan^ fo which the diametrir of the mured 
pjimsion bar is liable, G wilt be carried toward ijfi and frilt 
allow the ^ring less play^md by .tha(if^a^ |o ^ 

> V/ * * stiffbess^ 




m 

sttffiMtirWhdi its foree U liioriiikbtti hf the spring will .. 

aftdflh* cMiTMy the 

comes more rigid by cold. • , > 

An a<^ustment for temperature has been applied in chnv a former aA- 
iMnneten seweml years ago» by means of .a pair of tongs* 
double expansion bar,' of the same nature as if the spring pie. 
were to pass through the variable notch A B in tte present i 

figure. Whether Mr. Hardy's contrivance viU afford supe- 
rior advantages in its effect* or in the convenience of dio* 
posing the parts*^ must be referred, tike all things of this 
nature* to trhd. 

W.N. 


XII. 

. « 

P/the Yenite^ a new Mineral Substance: by Mr^ LlEvnE, 

Member of the Institute, Counsellor of ilftner, 

liV^HEN I was sent to the isle of Elba five years ago as 

coi^mjssary of thp gorerninent, i thought I miglit avairmy- 

self of the oppoi-tunity* to study and make known the 

neralogy of a country so interesting p) the naturalist. The 

business of my office, however, having occupied nearly the 

whole time 1 spent in that island* did not allow to carry 

this design into execution: but my journey gill not hnve 

proved altogether fruitless to the sei^ceof mineralogy; for, 

beside the mineral that forms the subject of the present pa- Mineral fmm 

per, I have brought with ^ some ^hers, that may prove 

interesting to the,mineralogist. Sucharef 

1. A green substance* that has .some resemblauee to acti -a now mineral. 

. and a analogy to that which I am about 

to d^cribe* 

2. Traoapwreint white emeralds, some of which pre three whUe ome. 

iachjjoog. . , , 

3* Black, yellow, and fTOfe-coloured tourmalin^ Tourmalins. 

r4r l^K^ienfolourod pnd while lepidohte, lamellar and com* LepidoUte, 

pipl* - • i- ' ' 'j- > , 

Jurats di> Mines, fHo. S4* p. 65. Extracted froxn a plpw md af ‘ 

f B ef the institute, iiecember the'20th, 1906. " " ^ 

" ‘ • 3. A 
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Aw A porphyry with hate of white eompact feldsp^r^ mni 
containing bkek globnUr nodules, which aqf»peor to am tohe 
a mixture of atnphibole and feldspar* 

6. Green and metalloid diallage* 

7* Ktsinite quartz similar to th^t of Musinet in Piedn 
mont. 

6* Fetid pseadomorphoag qoarlz, Icc* t * 

In ftome future papers 1 shall luentioa what I have noticed, 
that is peculiar, either in the characters or sitoatious of these s 
but I shall confine myself for the present to that, which { 
now lay before the class, and to which 1 hare given the uama 
of ymite, from of one of the most meiqorablc events of the 
age, the battle of Jena. 

Its physical characters. 

This mineral weighs nearly four times as much as distilled 
water (3*825, 3*974, 3*985, 4*06l). 

Its hardness is a little inferior to that of the adularia feld- ^ 
spar, by which it is scratched; but it scratches glass stronglyi^ 
and gives a few sparks with steel. 

The mechanical division leads, as will be more particularly 
described presently, to a rhomboidal prism of US'* and 67*, 
which may be subdivided parallel to the shorter diagonals of 
its bases. > 

The yenite is opake, and of a black colour inclining some* 
tunee to brown. Its powder is of the same hue. 

The surface of the crystals, when they are very black, is 
shining. (Those varieties represented PI. IV, figs. 5 and 6, 
have commonly a dull and broqpisb surface.) The lateral 
fkces of the prisms are streited lengthwise: the facets O of 
the summit are smooth and very shining. 

The fracture is unequal, and of a greasy lustre (nearly 
like that of phosphate of manganese). , 

It is'not electric, either by beat or fiiction* 

Heated to redness in the flame of a waw candle merhiy, it' 
becomes weakly attractable by the magnet. 

Exposed to the action of the air it is decomposed, and 
covert with an earthy yellow tnd brown crust, perfectly 
milar to the ochres, or oxidea of iron ming^ vift eaitbe,' 
which are found native. m 

Ceomttrkal 
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dcN^viug exhibits iodteafi^ns of tamifise parallel to’AeMecUtniral 
sides of a prism with a rhombic base* the angles oMvhich (l‘vi$iou, 

•re 11^*3/9" and 67* 22'51". Rather more evident in¬ 
dications are found of a division according to the shorter 
diagonals of the rhombs. Tliis section is pointed out on 
the crystals by the striae at the summit. The bases present 
no section: their fracture on the contrary is uneven conchol- 
dal, &c. 

The primitive &rm» PI. IVt fig. 3, is a right prism, with a Prim! ivefoni|. 
rhomboldal base, the diagonals of which are to each other as 
2 to 3. From the theory of fl^crements its height is to the 
shorter diagonal as 4 to ^7* ^ 

The crystals have five varieties with respect to figure. Figure, of the 

Var. 1. Fig. 4 is the primitive form elongated, and term?- ^^P**'** • 
nated by a pyramid with four faces rising from its edges. 

The angle of incidence between M and O is 128^ 28' 59 **; 
that between O and O, 139® 36'48"; und that between O 
and its reverse 117* 38' 8". / 

Var. 2. Fig. 5 is a tetraedral prism, nearly rectangular, 
terminated by a double bevi], obtuse, and placed on the 
obtuse angles. The angle of incidence between S and § 
is 83® 16' 4"; that between R and its opposite face Ih*}® 

2' 9". 

Var. 3. Fig. 6 is the preceding form with a double trun- 
cature at each acute angle of the bevil. The angle of iocr* 
dence between O and R is 159® 48' 24". 

Var. 4. Fig. 7 an octaedral prism terminated by an 
obtuse octaedral summit, four of the facets of which are at 
the angles of the prism, and four on the edges. Tlie angTe 
of incidence between X add the edge Z is 131® 24' 37". 

Vstr. 5. Fig. 8 exhibits the preceding variety with this dif¬ 
ference, that it has at the summit a facet parallel to the base 
of the primitive form. The angle of incidence between P 
and R is 146® 91' 43"; and that between P and 0^ 141* 

31' 1". 

* These characters were avertaine4 by Vr* enfinsar of 

TQ^nes, who was au obWgitig as u» undetuke the cximinatioa of the 
rrf^teUUlc forms, whieh he caicuUib4 aecuiduig to tb« method of out 
lOaraed commdc* Hauy. 

At 





IMflfers from 
ali tfihers. 


Chemical 

ractt'K. 


WUmooMm ASAximB ^ 

' thhi minerai seems to 'ftp/pro^ch the e^ote 

ill fbntt'; but im the first place the regularity of tbeftcM 
farsNi^i^ objection; and in tHe second, the measure of ^le 
BBgles^ and the laws of decrement, totally contradict 
oppareht analogy. No other mineral substance has any si- 
ttiilarity with* this new species, at least as far as respects 
form. . * 

C/temeal characiirs* 

cha-* The yenite simply calcined becomes attractable by the 
maa;net. passes from black to a very dark reddish brown, 
and loBCT about two per cent of its weight. 

It readily fuses before the blowpipe, without any sensible 
ebullition; and yields an opake, black button, very readily 
attracted by the magnet, but without polarity, dull, and .ex¬ 
hibiting a metallic aspect. With glass of borax it dissolves 
with a short effervescence. On continuing the fire an ena¬ 
mel is obtained, that appears black; if a larger quantity of 
borax be added, we have^ transparent glass, of a yellow¬ 
ish green colour, without any indication of a?tallic but¬ 
ton, or residuum; which pro\'Cft, that the who^e has been 
dissolved. 

It is attacked by the sulphuric, nitric, and muriatic acids. 
The last dissolves it most readily; the silex remains at the 
bottom, and the solution acquire^ a fine yellow colour, with a 
alight tinge of green. 


Analysis^ 

It has been analysed by Messrs. Vauquelin and Descotils, 
and a hundred parts gave 


Component 

p'AftS, 



Descotils* 


Silex. 28 < 

Lime. 12 * 

Oxide of iron 55 ) 

Oxide of manganese • • 3 $ 

Alumine. 0*6 

Loss .. 1-4 * 


100 . 


Vauquelin* 


29 . Sp 

12.12-5 


57 -. 67*5 

f 


















^lei^l^^hei;DijSU»;wb^ operwfced.oa.^^.^^pejit 
time, and uitknown to ettch other, gives ^ese 
Mgh a dagfi^ of certainty as could be wi^ed-j^ aad^^bor* 
ises u« to copcludei that the ye|iite, Bk least in thpii^ 
loeos analysed^ coutaios rather more, than b^f ^ 
ition, mixed with a little manganese, and that the rest of the 
stone is lime and silez, the proportion of silex being coaM« 
derably more than double that of the lime* 




Si(uati<m and local ctVcamst^ttces. 

t • 

i found the yenite in two different places in the Island of Where fouud. 
Elba; at Rio-la-Marine, and at Cape Calamite. 

In the first of these it forms part of a very thick tz^s or Its Rituation la 
fttratum, resting on a primitive limestone mixed with tale 
(a (ind of cipo/tn marble); the whole exhibiting a cliff, or 
bare perpendicular rock, about thirty yards high. It is im¬ 
bedded in the green substance, which 1 have mentioned as 
bearing considerable analogy to it, in masses that reach to 
the size of a few cubic decimetres [the dec. is near 4 inches], 
and frequently form the sides of cracks in the rock. These 
masses are most frequently composed of distinct pieces, and 
in each of these pieces the mineral is in radii diverging from 
a centre. Sometimes the radii are nearly parallel, and so 
conjoined together, as to exhibit compact masses, which di¬ 
vide into shapeless prisms like certain basaltes. At other 
times the radii, particularly when their extremities are free; 
terminate in true crystals. Frequently the yenite appears 
in long pieces, or imperfect prisms, of the size of a man’s 
finger, and sometimes even much more slentler, in the midst 
of the green substance; from which it is very distinct, their 
limits being always decidedly marked. Frequently too it is 
found in cavities of this substance, in crystals sometimes 
with a polyedral summit at each extremity, and 3 or even 4 
cent. [1 inch or ifjjong; sometimes they are solitary, at 
others variously grouped. The stratum that has been ipeu- 
tioned inclkides likewise epidote of a fine yellowish green, 
quartz, some crystals of arsenical iron, and that verify of 
amorphous oxidulated iron called loadstone. 

At Cape Calamite the yenite is found in the sarnie suj>- 
* stance^ 





An old 
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hare comp 
from Sib^, 
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Always ercom 
panicd by a 
greejfi mineral 
rpsembliiii; 
fttrahliiteui. 


Found nine 
yeara ago. 


Ib analysU as 
then giren^ 


laEomPde 
Lwle^ ceiUc- 
tien. 


^VRfMVnW tmt 99 iWDtfyo# 

t»at«f irnr«r«36ar, aHd «f «a «l|Mlt (MiM t» * 

■pM( irf* <»rOiil It it iHftOHkjjrikjMI lljf’ 

9nA ftyfclin* 4tti«ftx*« . 

1 tilMkKly mainiMi t «t>€«iMea in vif u^nMilbgmU 
b^Seh I Hver hiid eetVTOi yetfe* MUf^ikieh^ not 
^iilf aHle k> Ptfei^ htoiwf 6r tbb nriA^lhf 1 h«d 

fhto ft pnrliffQlar place* at ift tftjr enotow* for fiirther ex&* 
mhfatTOA. Tbit specimen U blade yenite* imbedded and at 
it were diseeminated tn the fiame greeA^eb enbfltatH*e. It it 
accompanied with a note* tlmt marks the part of Siberia bt« 
"tween i^rm and Tobolsk for its natira place. I cannot 
ventare^oirever to warrant the antbentieity trf tbit tndtea* 
tion. 

' Thb substance of which I hafe given the bistoty ringhi 
perhaps be employed as an irdn ore* and smelted l^ifs 
metal, if it were more abundant than 1 hare ydt obserred* 
and not so neat one of the richest iron mines in Europe. 

It has been seen, that the yeoite* wbetbet at Rio* at Cape 
Calamite* or in Siberia* is always occompani^ with a green 
substance, disposed in fibres or rays like actinote. To this 
geological relation may be added* that there is a mneh closer 
in tbenr composition: these two minerals differ only in this* 

* Mr. Fleur'iBtt de Bolletue^ to whom I thawed the ipeetmen^ of 
ySnito 1 had, telling him 1 consideroo it at* a new sabttancS* informed 
me* that he hinueJf had brought home specimens of the same mtneiai 
from Caj^e Calamite nine years ago* and that it was analysed b) Mr. 
Vauquelin the year ibltuwuig. He at that time obtamod from it 


Silex. 80 

Lirno . 14 8 

Oxide of i*on .. 40 

'Oxideof manganese... 2 

^ Alumiae. 1 


06*8 • 

Sana ^ my memoir was read, Mr, Gillet-Lane^ont hu teund In the col* 
Jeetioa of Koai4 de Lhde* now in hh potsssdoa* erysuU of lbs simp 
tubstsoes t and ihforms me, that they wsra ^aeed by that Isarood mi* 
aenlofidt at the end of the tin ores. J believe 1 may ventoio b» aimr^ ' 
that tlm cabe iVom Rio. This mmeral v,m at Paris thernfmo 2o%b»- 
fbre itWw brought thither by Mr. Fb'uriau de BelkTuS, tboagh U Wftt 
sm known. 
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M»tw ' mk 

that Ml MoU 3M « w^df teygM UMiKMiM V iiaia4|iia 
6lh4»^ TlrtJP Haw beridk* al»«l<»»t Wl thf a|jt 

chemicaf charabtewi irMnw I aai iada^e^ 

M fbnnikg Hut um at>««^ a «db<ie<|u<m« iliMr au tHa 
grata aabstauta {fit* mare at targa tlMt reaeaa*» 
viiwk 1 aai lad to ihia aftiaroti; and I ebatl paiui out ‘tlitf 
place, which I conceive they ought to occupy in the oiaMiA> ^ 
eattao «f miaerala* 


flg-raarw.i7i',' .1 

XIII. 

« 

M^obr M ike reciprocml Action nf ^erol ViAefile Oih and 
eeriein StUme sSketaneee; Ij/ Mr. Ma^ovbron» tote Apor 
iheenrj^m^r to the II6ul des jHvahdeM\ 

♦ 

X Inserted in the 9lBt vol. of the Annales de Cbimie a pa* ObjiKtof ihe 
par containing some results of the action of cold on volatile 
oils, and uii examination of the concretions found in several 
of tbase oils. The object of the present is, to make known 
the leciprocal action of several saline substances w th oils of 
that hind, and to point out the alterattous such salts are ca¬ 
pable of producing in them. 

Etp. 1. l.nade a saturated solution of acetite of lead in Solution of 
distilled water at IS* [59* Fabr.], divided this solution 
equally in four phials, and added to each portion one eighth ui4 
of its weiglit uf the following volatile vals; namely those of 
thyme, lavender, rosemary, and sage, f shook each 
phial, till the pU in it was broken into globules, that the con* 
tact ostitht be the oiare intimate. After keeping these mix¬ 
tures scveiml meoths, the following were the resnits*. 

The *toil of thyme hod undergone Jio uUeration; but the thyme, 
part to onotaicU with the solution contained several whitwh ‘ 
bladders, wUch at dte slightest motion separated in tilmi^ 

The oil beiitg eftersmid filtered difiered in no iHespect jAbm 
whptdt woe flt flMb 

Vhe oila «f tosemaiy, lavender, and sag«r niMWiee JjipiH >*b***°*^* 1** 

^ * Annalos de Chimitt P 

AX—JvUEt 1309. L * rieacud 





Siilphatt of 
Alumine with 
oib^laven- 


'k^irr ‘inisu 

'itlMel^^lAteiM^ ao fldciiM Ibvaaled'»' tbetsi' M ttl 

Aw ‘ ^wW oil*, as 1 did thtt pwei^ 

OMttrad tnysolf, that they had not been altered by 
YiW'e^dtiaBr^of aoedte of lead, whieb Temaiattl vOry eWar. 
Ibto aieh afiibeae oils I drop{>«d afcir dlrops of sttlpburet 
bl' peta^, whieh occa^oaed -no .pi«ei|»tate and proda«Nl no 
>a(deBr. • ‘ 

Ewp. 2. 1 mixed eight parts of a cold ssitwrated solittion 
of Sttlphate of alntaine rsith one part of the volatile oils of 
der, wge, liys*'laveoder, sage, hywap,' and rostioMry, * aach separately. 

'®*®' These mixtOres ha^ng been kept four months in flint gkte 
phiah Srith grouod stopples, netther the oils nor the solution 
> of alum had undergone any change. * 

Muriate of jgjy, 3 / j tnised eight parts cf solution of oittliata of 
oTthrvuin^ lime with One parC^of the volatile oil 6 ( the vdlniniiy pikofs 
nry plants, ia g phial, ai^ kt^ the mixture for a mopth. Caking H nOW 
and then, without perceiving the slightest alteratioii. In 
thisatate I added ^quid potash, to decompose the Calcarfl- 
ouB muriate; but i merely found, that the «dt had evidently 
lost seme of 'its' celortr', and become whiter.' 

'*£acp. 4. Volatile oil of' lemons, 'expressed from the 
nnd, being mixed with a solntton of ml ammonia, and 
kqit for a month, shaking it frequently, underwent no 
change. 

Hypsroximn* 'E»p. 5. Into five pbtals 1 put a solution of superoxi> 

flcUixed muriate Of potash, made in distilled water at a tern*- 
thyme, Isren- phtattfre of about Js* [59" F.}. In one I added an eighth 

°il tUyme; in Ilie second, an oghth of oil of 
and cloves, lavender; in'‘'the third, an righth of oil of peppetmint; in 
the fenttfa, an ei^th 'of oil of lemons; in the fifth, an 
eighth of oil of ckivesi I put the bottles Into a place se^ 
eluded from the li^^ aad kept tb^ thui a idaOD'^l sh&k> 
ing'thcm Once every day. H^itbel'^ike oils nor the^kcflllrion 
of -the sifit expOritmted any ndteradion. 1 then plai^ tiie 
five phials in a water bath, which I'.hWed- so n to Umki Aie 
water boft ^ra moment. Tlwie tods' iwtaihcd tbehrcclour, 
snieU, fluidity, and transparency; and alt of thmiSAi^'pjr»' 
'peiircf floitmfl on 'vriumv-mtuapt the oil 
•unx in it as usnaj^ I s^arated each of the oils fl^.,the 
salioe ' stfluftoh," YVSpcflated each portieri of wflution 
• £s8Sf . . ' ■« i sepaflihriy. 


Oil of lemcms 
aad sal anmo- 
niac* 



ACrtOV.'IMk'tAtiT* 'O’Nfle ' ,§(||f 

and obtiiiftei^ ' *■ V . *^y. 

inli muriite!p*ta«btod lNs*nl>«fiwe >!»«•• 

iolved. ■ ■ ■ ,' , , '■■■•f’,' : 

Ejp, &• lota B phiiil 1 pat two pnttoef foetntlf imto Lims-water 
}im»‘water and one MIA of votoile oil of rotemn^ I?™*****^"*** 
mixtme bec^ame white oa i^kiog it v hot-oii; wtwd^g thf 
oil ae})arated as fluid, and as transparent, as befi>re, tbot^ 
whiter. The portion in contact with the time-waler forined 
a light whitish coaguium; and the Iiine»water had act|oivod 
a dull yellow colour* without having loat its property of h^ 
ing prenpitoble by oxalic or carbonic aeid« ^ 

JFjcp. 7 . Cryatals of nitrate of mercury, obtained from a Nitrate of iner- 
solution of the metal made without heat in nitric ecid^ were 
enclosed in a phial with-four times tfaeir wOight of . oil of 
rosemary, and immediately a curved tube* terminating un¬ 
der a glass jar Ailed with water, was inserted iotothemonth 
of the phial. 1 diook the miature oocasipnally, leaving it 
thus for six days. I perceived no commotion, or evolution 
of gas; the oil acquired an amber colour; the quantity 
crystals of nitrate of mercury was coDsidfiral||y diminitdicd; 

.and I observed a gray powder, among which globqlea of 
fluid mercury might be distinguished. Having poured ..the 
conto|U8 of the phial on a tilter, the oil passed of a rejddiah 
colour, with the thickness of a fiked oil, and with an em- 
pyreumatic acid smel]* that was predominant over thpt of * • 

rosemary. It contained likewise u small portioD of nitrate ^ 

of mercury in solution. Copper was whitened by U- 
The mercurial matter remaining on llie filter was gray, of Uvea* 
glutinous, and intermixed with globules of naercury. I^pirit 
of wine passed through it acquired a ceddUh colour, and 
grew milky on the addition of water* like a- resinous tinc¬ 
ture. . this washing widi spirit of wine a gray oxide re- 
imunodf with which globules of mercmy were juingled. 

This, suqpqrxnient repeated with; volatile oil of lavender 
Mh>rded the same remits. 

i.pr,parto a fplprian af corrouve mblim^e in Solutionuf^r- 
?•«« tto to m owj^se pjf di.- 

mijpd • settoof .ejfperimenttj, wbicb I ahi|Lhere 

':i i' ■■ - 1 ■ ^ 

. ^ loto, a uliUL 1 Pint one euBce of Itoi wldtiop mul .idi oa of If 

, L« some 





Hit 

imI df V^m rtt^ recflified, md |Mtffee% 
1' ^odt l3ri« miittHre ffWk time to tinae. In teiii 
day* 6H hod subsided to the bottom in globules of« 

which, when separated ^ filtmtiew, dis^ 
MtM in ^pil^it of wine, ^his solution bong mixed with 
dls^llted #id:er,'*the oil reappeared^ with the property of 
fWhutitin^ m the sorfeoe of water, being divested of the 
]iHSl%wnal%ilt,'^which it had dissolved. The solution et 
CNWrod^eiubtitttate aep&ratedfrom this oil bad a somewhat 
flHrid toell, not utdiko that of the residuum left after rectify^ 
ing oil of lecQons«/Biid formed a yellow precipitate with 
lime-widef » usual. - 

ail chervil, Volatile oil of chervil, tlmt had been made two 

years, tronted with a solution of corrosive sublimate* was 
likewise predpkated in the form of globules, without its co* 
loir being lightened. I aeparated the ml in the same man** 
tier by the filter, and dissolved it in spirit of wine. Water 
Miked with this solution did not free the oil from |he corro*' 
wive safalimateit bad dissedved, for it still remained heavier 
'tiiim tim fluid, and kept at the bottom of the vesseL 
oil of hyssop, sdi Volatile oil of hyssop, that bad been l<mg made, 
Hireatedwith the same solution of ^rrosive sublimate, stink 
ho the bottom of the liquid at the end of four days, with- 
*ddl iny change of colouf. 

oil of gepper- ^ ^th'w Oil of pepperimnt, recently distilled, with the sanm 
ire^ent ihiekenfed, became greener, was predpitated, and 
adhered tbthe irides of the phial. The solution of this oil 
Irl'tpMt of was of an emerald green; and the addition 
wf water ckuMd the oil to make its reappearance with its na^ 
tural^een colour. 

aadoilof ^ ^5tb. Oil ofdttvender, agitated in a similar sokition of 
Uveader. ' Qorfosive Sublimate, was pfe<^tated at the expv^on of 

flew 'days, and became of a 4Hgh aiayber colour uppioaebiug 
^to‘rdd% *Oa the tides^of the phial a whitish mercurial erupt 
was observed. ^ 

' IFMs Oib^d'be^^ sepctfatbd' ^Awm the sblution, jlkd leit its 
^iiStyr its smelt was coiisideiaMy ctmnged, b^Rg add and 

Its colour wuslra^^fa; and k sp<Ated gliaa 
in monwer of ej^^rettmatic oils. Beaten up wkh db- 

sobriddiMtimbmtemv aMl 

*: * time 


Actww «v 


w 

Mrftice, ffbakeft jsA^rwiirdmtlr jw^^ 
tef« it gave signs ct the presence of corrosive pubUmaite hjt 
tiie yellow precipitate it form^'d. It dissolved compiei^oljr.in 
spirit of winO: but on the addition off water it renffwni^ 
in part light, in part henvv, T kept some of the odotion^ 
this oil ill alcohol n considerable tiitiO^ and I observe^*^^1hnt 
tlic aides of acquired a wWte coating* which .i 

found to be nnid nutriateof mercurf. The6alntionnjfoDr-> 
for/ive <trjih<Mn.U(^ separated from the oilwvas notontirdy dtt« 
ccm)jos.‘fK ;i still manifesting the presence of thissnltbgr 
the v**lif>w .precipitate it formed with lime water. 

fc.rp. *)• ■* Into a phial I put forty grains of conwdve sub# Crystals of cor« 
limate crystelliated from water* and pbnrcd on them an punce 
of volatile oil of rns.^mary. In the course of a few days it with oil of 
acquired a deeper amber colour tfian it had before* wd t 

a white floccnlent precipitate formed in it. I then added 
more corrosive sublimate, which changed the colour of ^tbe 
oiilo a very deep green ; the precipitate from white became 
green; the oil lost its fluidity; and it emitted an empyr/e^ 
matic acid sinell, with which that of roseinary was'ftds^y 
perceptible. I separated the oil from the precipitate* mixed 
it with water* and heate^ the mixture, till it - Wled. 
oil did not change its colour* and still remained bce^Ji* 
washed it several times with distflied water* which frffed H 
from the mercurial salt it had dissolved; itagatQ beaaotf 
light enough to swim on the sui^aceuf ander; it4p9t>nd 
the glass iu the manner of empyreuoi^ceHs; and its 
tion iii spirit of wine was greeaiab* The green pi^Jlitate 
mentioned ^ve had a strong siOeU ofef»aen»arje> wd 
burned with a vivid flame« On adding ^rtt of wine ^ il* 
the resinous pert was dsssolv^, eiid^ flsriued • gr)^ tme« 

tore, whifth turned white on the addition.^ith the 

» 

MnM.«nwMr m mine^« tinctures. part ef peMir 
pitate,'' wMcb remained insoluble, tras saild miiaate ef m«e> 
eu^ mixed with a lifAe eorrouee sublimate. 

I*. Cowosiii«fdbUiB8taiapewdc4<i^itlMa>fj^ 

of tarpeadne rectified from water^ had oo effect on t^ 4 pii« rtw^muSt." 
ttwmgh I kept; the miktMtM a 1«% diiuisi : ’i;ba ap|*|ip* of cf $ 

tb« sait^AB' the eontmrjr, >aftat« .eertaia.tioie'^^ndttfed a uAwitbMss^ 
tAwe***-etaiu>g,it*o 

wbUt 



W(f 


tdr -'rtf iti fitift'iMis/ 


Calomel An4 
•11 of lavoa- 

dor. 


iNfiitl4f in^retny #a8 dapbsited'^a the of 

Ae philA ^ 

^ Oil'of Imoder kept several mootlis oo m\A 
flaeircaiy, well washed and weU le^gated, nndetv^ 
tiwiH: de alteiwttoii* ^ 

Cinnabar and ^ £sprf9» ^'Fsctitidaa einnabar in powder and oil of ro9&» 
oil ofroieinary. no Fraction during or after tbelr roiacture, \ 

Sulphate of '13» 'Oil of rosemary poured on turbHh niineral, and 

^r^'rose^- eaperienced a change. It^ let fall a gi-eenish 

ly. fidceoletit precipitate, and at the same ticne acquired the 

property of sinking in’ watery when poured on it. * A portiotp 
of the torbith was converted into gray oaide of meieury, 
wfiic^ retained in combination that part of the nil, that had 
beronie resinous. 

.Red nUrom Exp» 14* Ctpcit into a phial a drachm of red precipitate 

hritft one ounce of v<datt(e.bil of lavender, and kept tlie 

loer, 111 


laven 
she shade} 


ia the sun. 


tnixture several months in the shade. The oil had formed 
W whitish sediment, and the red precipitate was in part^ret^ 
doeed to gray oxide of mercury. The whitish sediment was 
Ikdiible in spsritbf wine, and this solution tnrned milky cm 
the flkddition of water. The oil retained the fluidity, colour, 
and smdl of oil of lavender, swaa|^ii water, and dissolved 
well in alcohol. 

^ fiaving ejrpfl^ed a simihir mixture to the light of the sun, 
tiieoil lost sbmewhat nf 'its transparency and deposited a 
4^tish Miment, and tiie"red 'preci{Htate had assumed the 
shtning metallte eotout of iron fllmgs. * 

Ifuilateofsn*'' £g)». Ifl. Into a small phial I put a drachm of crystal* 

caustic tnsiriate'bf anrimony, and’ poured on it an equal 
weight of oil Of fOBetnmry. - On corking the phial I immet 
diwmiyipete^oed a great beat, the eork flaw outytheoi( 
upeuOed out w4di vkdaOM haaide af the phial m 

W^nOd^Ooated widi a blBck od af a fWrtkuiar MSeli 4atjco4 
with the smell of rosotaiaty. . ^ ^ i*) 

This tttischunee hidacod me Os <i«pM tha exphihttaaOia 
clar g i i »eti d» aadirith iKfimaot -^operrims of dm higm^ 

• mrdt^dw ' * I'pXt t iMt »i|^ -pma bf veifj^ lif mt of iMH* 
i.f tlM igbbf'-itkh’btit seatirtki «awri«l*:«f 

mn^ {>erc<qi1gUe; the 


m 



r«rjr abmly { jwd ^ p«r(^ «#. oil tlurf: 
eontoct with it acqairod a deep amber coloar. ^ a 
dt^ethewfade of the oil ves tqrb^ and <nd)ibite^inte' 
cmly » floecufeot f reqpitate. As moo as the ml .Ofifi^ed, , 
to be grown clear, I poured it out on a filter, on i|^d) A 
light oiwige ,c«|iQur«d metfer ^lowpi^i thatl. shall ^ce 
presentljr. The ml passed throogh pf dei^ ei^b^ aptoiir ^ 
it had the consistency of an expressed . aod its..S9i^l 
was less sweet, Bdng kept a long whil^ iq q .phisV,iiil ^ 

{Msited a whitish sediment, Poared into distilled water, ap4 
gently shaken, it separated into flakes, which rose to die 
surface of the wata*^ and let &U a silky preciptate, of a 
very white and sileery appeeranqe,.- This was insolnble both 
in water and in alcohol, was not volatilized at e^. redIheev 
and rasemblcd theailvcty flowers of antirao^ The pil dis- 
sqlved esaily in alcohol, separated fr<»a it on the addition ef 
Mrate*,-> and let fiiU on standing a precipitate nmilar to that 
ahovemeotioaed. The oiqnge coloured matter left on the 
filter, having been washed lepesdedly with spirit of wini^ 
and dried on paper, exhibited a crystalline appetence in 
cejrtaio parts* Pat on a slip of .iron, and heated to redoes* 
ft became covered vitb abiding needles, asmpriatepf ao^? 
ibony does. 

£x|). 16. Qil of rosemary added to a solqtion of njitrate Kitnte of dl* 
of silver exhibited after rome tim«-q whitidi pellicle, whlf^ veratiA oil of' 
had. a metallic aspect, and formed ,p separation between nawnsty. 
solution and the oil. Tim oil did, j»Qt to be fdtered, 

and tiie Mlulion of nitrate of wlver.sti^lfocmed m>orinte of 
silver on the,addition of. mutietie {Mid*', ,Thf pellicle,wi^ a 
ppiitiPQjdf tihe silver .;reduced«fothpipetail}c stelae.. ^ 

E*p. Wt The .Volatile oils in. thiHia{>«tiinentalateh?^menr Volatile oils 
tioQed.h8!vwg madergone a groat deal<ef altemthm* Z tih^ht ***S*^* 
ik.ri|hW:tO'Oooda**« tbexexsminotion oftbe.s«am <dlf,wi^.a 
less active substance, as sugar, .wstb^wbieh .they, are spp* 
fMMd’dMhie aapabla gf fonaing apeilelt eembinktiop, oem- 
pbidyteehtidet ur wataiv stitiwMA lpsb^',any ^tiM»g ol tiieir 
pmpertiwii Sheh a eompenad .is cdled an ebosocelenMi* 
mid iatiaeddo tihpaft tn-diffaront ll- 

* limt, r^gtsm, mr wne gthec part nf # 

I ■ V^ftablo* 




m 




^ <• 


m. 


t 

« 


The heH oil 
roei lint. 


«r^«tflKv, JWWtesIt be tiHe proportiemf of'^jftM* futfyistlib 
tife oil .directed'io diffllrent Oispentatbriee, the eiirhMt ere 
’ajj^n^ieni idtiaBeih-toetiiK of fk^ itnM>»i>iaRd maomtt 
' that thia aaethhd retidera folatile wH miadhlk 'with wqtMHNta 
'iiqhota*' i: -;'•■■• ■* .-v 

For an oieo- ' Tolatilh o{M #e«kd fo ih oteAsicdidhiih at% -tllfF 
oif^ouTd* bhite i#ith ai|ui4eus Hi|<}ors> iBf'praipertihn a»'th%itilt* 

highly recti- ate more floid, and rnfere highJy Metifiail.' Wheti'they 

no to H suffieient'dagree, the^ even diswilfe in a taege qttdti. 
tity of water aloti'e. Mr. Bdnt»6‘rematha, 'in hia hllitmenita 
nf Phartnacy, that essential bilhs when they q«it’ a vcgctti* 
hid to rbd iu distiliation with wM«r vnde^eveti in this « 
thte' rhetiScatioo. lliat which riaes firit widi tbt hhU^ 
water is more fluid and more flragmiit, than wiwt paasaa 
' ter the veceiref baa bteo changed^. The IhttMr. diiaea 'sat 

‘artitaeniibbe water: the ^ihar sliaseiveB in «t in, WtuiaqjsesM 
^ ^ ita tenidiyv 'had giveast that isilky wfakteneaa* whieb'ia 

abselted as long as it paasea over is the dhrtd tot i e fcf Ate 
eordin^y ’ati oteteBcdtarnm Btade' widi tfaai^ifint oila ia 
igiteably anMnatie,-d«a not render the,aqaa«iM liqnoriiaro 
bid, aod does uot separate froni it: s^le casitaijr 

tiiebecoddi' Of^adflt:h iiA'liave beenispealiLiiig, tw hliy dthet 
Wtdatile oil that has been made a certain time, or s miMSte 
bf both theao diia tetienHjr niatfe» (bmis sb bleoanccbarum 
’ ii4t df a pieaakig aoNll'brteatei tendm the nquaoua 
ttlixtete nifd aepawtea dote it in « very aheit tihae, 

'#fe'iaiay •aa tf e r t hih 'diit-lWitV'hy* gaattinff^'Hitd' a glasi tube 
filled with water an oteoaaveharain made with thia oil. >lt 
arifl'fUltoihb|(bttote;,hite h>neMtninn4te ihn tugar will 
be ewt)ieat«dt tbr Joiitwdl 4ite tbansgib tsbe dhiiiin hmU 
te«d‘^'e9tlaw|two''.*the surfMet if ^. mthteie-; he 
afashns- (t > waOr^ tasa mailliys *s<l> be s4esf whilt JbddMSMg 
wlearcngiihiit bnt4l»e>«il<wiN- id «haigllsreafifi«aiv h«Mto|gi«xo 
' fteriewwd '4 aart-af’thidltening^ as Mnb i s e h ted of 
itwhlfbrite'etestcIMMtedbs^^ ‘TlM!qfc«iaK«iqi*> 

«a«H‘(tli0n4<bin im^UBfect twdhiatekHMf.wbeotdkwa y i iB |idM l >i 

Midi .i»«te-bw #hw ii|»ad r 

The combina- niaiiy loceogcs made by tteidogr end fittvonted n|llhfl)h 
W^*fhe sugw aehtiM oil^ hs dmac «f psp^qdsti tofiip, dtew ste hhate 

aacchnnsM 


* 

that do not l«t the 0>1 separate on aplation in 
water, though commonly the makm are indifferent about 
employing highly rectified 411; afit to mcation, that the 
•iami eelatiie part of the oil muat be dkaipmed by the beat, 
CO which it ia exposed daring the baking of the sugar. It 
would seem, that in this cate the heat muat produce a mora 
intimate combination with the oil, the nature of which it 
would be intereating to know. 

Erp. IS. As 1 had at hand a certain nqmber of maen*' 
tial oils, I thought it not amiss to make a series of experi¬ 
ments, for the purpose of ascertaining the heat or cold they 
would produce when shaken with water* These experiments 
IbroUM me with a new mode of detecting those adulterated 
by a mixture of spirit of wine. ’ 

1. t mixed volatile oil of peppermint with thrice its 
weight of distilled water, and plunged a mercurial thermo¬ 
meter into the mixture. The temperature was 10” [80” F.], 
and no change took place. 

S. Oommon oil of peppamiut of the shops, mixed arith 
water in the tame propoition, at the same temperature nused 
the thermometer If' LS‘7°]. 

3. Oil of hnwns recently rectified Arma witer oo a water 
bath, as limpid end as ff aid as ether, bmng shaken with dia> 
tilled water, produced neither heat nor cold. 

4. Oil of orange flowers recently distilled comported it* 
self in the same manner; while the orange flower oil of the 
shops with the saoie quantity of water tailed tbe thermome¬ 
ter i“ [re"]. 

These experiments having taught me, that some essentjal 
Oils produce neither heat nor cold by their mixture with wa¬ 
ter ; while others on the contrary praduce a sentible heqt, 
though optCating srkh very smidl quaatities; I-eooceived, 
chat the cause at this heat wu aseribaUe to ^urtt of wine, 
atsspioyed ta adulterate them. Accordingly 1 mixed one 
poriof Spirit of wine iritb two of au eMcntial ml, kept the 
' islxtuit uMM time, tod theu mised it ws^ thrice its 
•cighiut tiutar, -whea it tausud the thoMmameter to rise 1* 
1$^ 


m 

ptomo^llf 

biJuqg, 


Experimenti 
tofitidwhstbor 
heat or cold be 
pioduced on 
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with vfAitr^ 
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G€f3eralfe* 

»alts. 

Effect!! of ace- 
taro of lead, or 
of alum > 

of muriate of 
Itmc^ 


fcfhfpCTOxi- 
tauriateof pot- 
a»h( 

of Time water; 


M* ' >» 


Getmra/ eonchmoniu 

• _ 

' Fvfytti4be«xp€nmer)t6 abAi^ rekted it follows: ^ 

. 1. That ,tbe oils bf«th(fm€, lavenckr, rosemary* sage* and 
lamons*. undergo no .alteration, even by standing* with solu¬ 
tion of acetate of lead* or of alum. 

. 2. That the oil of the vulnerary plants with a solution o| 
muriate of lime* loses its lemon yellow colouiv and becomes 
whiter. 

3. That the solution of superoxigenized muriate of *potash 
occasions no change in the oils of thyme* lavender* pepper¬ 
mint* lemons* or cloyes. 

4. That linie-water destroys in part the colour of oil of 


^ nitrate of 
inercury ; 

of corro^sive 
ffubliinatu; 


of calomel and 
cninabor; 


rosemurv. 

5. That nitrate of mercury is decomposed in oil of rpse- 
mary* which it renders high coloured. 

6. That corrosive sublimate* and its solution in distilled 
water* increase the colour and consistency of the oils of le¬ 
mons* chervil* hyssop, lavender* and rosemary* and are: 
partly decomposed^ by them* producing mild muriate of 
mercury. 

7. That mild npiuriate of mercury and factitious cinnabar 

• I ' 

occasion neither action nor reaction with oils of lavender and 

* 


^ turbith mi¬ 
neral V 

of red preeipi* 
Ute^ 


of muriate of 
snYinionr; 


of <og»r; 


sfid of water. 

« 


rosemary. 

^ <1 • * • 

, That turbith miacral is partly decomposed in oil of 

rosemary. . 

g. That i:ed precipatated mercury is in part converted into 
gray oxide in oil of lavender, without causing the oil to uqt 
dergo the least alteratioo. 

10. That caustic muriate of Antimony j^s deOQinpoi^ed in 
oil of rosemary, which it colours and thickens; while part 
of this muriate losM its acid, and app.ears to be converted 
into silvery flowers of antimony. 

11. That an oleosaccharum is a n),ore pr less perfect copi|‘ 

bination, according'totbe oil employed^ ' ^ . 

12. Finally,^ that volatile oils shaken in distilled water 
produce no hejit, thatjs seiisi’hle to theihermoiueten unity 
they have been adulterated with spirit of wine* ♦ iW 


XIV. 




XIV* 




Jnafffns Sehisi thni 4eiolupmie$ JdiniUu 

ParM; h}/ Pf^. 


TPh!S nimeral was formerly cobfoonidedl with yufrinr/cXie* Adhes^^^ 
j^r, or pclishiiig slate: but Weruer has ^ven it the name of poHsiuii^ sUic 

klebfckifjert or adhesive slate, on account of its property' of 
adhering strongly to the tongue. On his return from France 
he gave me u certain quantityj that I might subject it to 
chemical examination. 

The following are its external characters, as given by Wer- Cliataettrs nf 
ner. It adheres strongly to the tongue. Its colour is of ^‘^hebivc 
pale yellowish gray. It is without lustre* Its fracture is 
slaty, with straight leaves. It is opake. Scratching gives it 
a little lustre. It is very tender. It separates into leaves 
spontaneously, which is one of its principal characters. It 
is light, not being twice as heavy as water. 

It serves as agangue to the inenilite, with which it is found Where found. 
In the hill of Menil-Montaiit near Paris. 

The following are the results of my chemical experimeuti Analysis, 
or. it. 

a. Roasted for two hours iu a very adive wind furnace Calcined, 
it lost 30 per cent of its weight. Its colour became a deep 
brown. It exhibited no signs of'fusion, either iu a clay^ cru¬ 
cible, or in a crucible lined with charcoal: yet it had become 
harder, and less friable. I'hat which had been roasted in 
the clay crucible was rendered very attractable by the mag* 
net. 


ft. Before the blowpipe on charcoal and^with oxigen gas Treated whh 
}t melted in a few seconds into an opake glassy bead, of a Inj 
blackish brown colour. gais: 

c« Exposed to the flame of the blowpipe simply, it was with borax, 
not possible to melt it: but with borax a small pbrtioo was 
dissolved, and coloured of a blackish brown. 

These preliminary^ trials, and its effervescence with mu- 
natic acid, led me to smspect, tbat^t contained carbonic acid 
atidiroo, ... ^ 

aj'>urnmlde Mines, N* 106, p. Cl7. Extracted from a work pub- 

hshedby prof Lampsdlus^ 1604 under the title of B$BtfQS9 m Erweite- 

fukgikr Chmii, 

>1 * 


d, A 




jA# 

Hosstcd, 


PiiwolTert in 

muralic aci<l. 


Titate^ ^ith 
•nlpbaric acid. 


Iron and nag- 
m>ia» 


Iron. 




Mt>re iron. 


'<f«r ^ tbompd p«rte of the mineral roasted in a retort 
j^elded carbonic acid. 

e. ^^nother thousand parts^ dissolved in ten times tHeir 
weight of muriatic acid^at 270 parts. 

-It contains therefore 27 per cent of carbonic acid. 

1. aftarward proceeded with the analysis in the following 
ma^er. 

. 1 . One part of the mineral was well powdered^ and put 
into four parts of cooceutrated sulphuric acid, in which it 
dissolved with evident effervescence; andjthe solution was 
evaporated to dryness. 

2. The residuum was diffused in water, and a gelatinous 
matter separated, which was still a little yellowish. This was 
ailex.‘ 

3 . The liquor was filtered. 

4. The gelatinous residuum was washed with boilings 
water, till no farther trace uf sulphuric acid was discover¬ 
able. 

5 . This water and the filtered liquor were evaporated to« 
gather, till there remained but ten drachms. 

6. Some sulphate of lime separated, which was clcconiT 
posed by an alkaline carbonate; aud after it had been 
heated and roasted 0*08 of pure lime were oLtuined. 

7 . The liquor separate from the sulphate of lime was 
concentrated by heat, and it yielded crystals of sulphate of 
iron, and of sulphate of magnesia. 

8. Without separating the crystals 1 pot the whole into 
a platina crucible, and exposed the saline mass to a strong 
heut for two hoqrs. 

9 . After cooling, the mass had an ochry colour, and a 
bitter taste. On it 1 affused boiling water, filtered aud 
washed the residuum. 

10. The oxide of iron remained on the filter. After 
having been dried and roasted it weighed O'OQ. 

11. I added to the liquor carbonate«of uaimonia, when a 
white earth was precipitated, which dried and roasted a^>- 
peared to be magnesia, and weighed 0'28. 

12. The yellowish gelatinous residuum (No. 4) was di¬ 
gested in muriatic acid, till its colour beqame entirely white. 

13. BeingIfiUered and washed, the liquor was of the cor 

four 


wfBMTtrK MnNt' 


tit 

tMT of palo white wine* B«tif predpHotod-witli oMPflBjpi 
I obtained some more hxid^ of iroO^ whiob woshed ui4 
roested weighed 0*03. 

14. After having redissolved this Oxide of iroa» and tha| Stlex to be 
of No. 10, there yet remained 0*008 of silex. * iheiron*^ 

15* The residuum of No. IS waafound to be pute nkar* ^iiex. 
v^Iuch, after having been dried and roasted, weighed 0*M. 

Accordingly 100 parts of this mineral coataio. compouant 

Magnesia..... 28 parts. 

Carmnic acid.. 27 

Silex. 30*8 

Oxide of iron ..ii -2 

Lime.*..• 0“8 

Water ...* 0*3 ^ 

93*1 

Loss .. 1*9 

100 

Tlie most remarkable circumstance is, that this mineral (’ontnM< no 
contains no alumine, and includes a large quantity of iron. w 

The outward appi-aruncc of the mass would lead us to sus- expecit-tU 
pect the former substance, and its light colour by no means 
indicates so large a quantity of the second. Probably the 
carbonic acid combining with the oxide of iron conceals its 
presence^. 

.'.VV— 

SCIENTIFIC NEWS. 

Wernerian Natural History Society* 

At the last meeting of the Wernerian Natural History Wtrufr.jn 
Society (14th May), Mr. P. Walker read an account of the 


* Mr Klaproth, who before analysed a specimen of this 


found in it: 

Stlex...C6 5 

Atiimine. 7 

Magnesia . .. VS 

Lime...,«. 1 
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Water.19 
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97*75 

2*25 
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Krds 
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Mtneralogtca! 

guciics. 


ipiwiific mcwi# 

Wll tfhiit B f lU ti tnt' liie^ieinily of Edinburgh* th 
fKted^ 17S tpiideii ; of nrfakh Jt telong to the geaus fatce"» 
4 to strix» 1 to laoius, 8 to cor7us> 1 onoltis^ 1 cucdltitr, 
I picbs, ) dcedo, 1 npupa, 1 ccrtbia^ S starnu8» 6 , tar- 
das', 1 ampelis, 3 loxia, 7 emberiza, 8 friugiUs, l musci^ 
caps, 3 alaada, 15 motacillat 4 parus, 4 birundo, 1 ca*- 
primulgus, 2 colamba, I phosianui, 6 tetrao, 3 ardea, 6 
•colopax, 7 tringa, 4 ebaradrius, I hflpmatopus, 3 rail as, 3 
fulica, 4 podrcepi, 4 alca, 6 colymbai^ 2 sterna, 13 ifiras, 
1 proceHaria, 5 merganser, 30 anas, 4 pelecanus* This ac- 
coant was accompanied with interesting observations on the 
distinctions of several of the species, their changes of plum* 
age at diderent ages and times of the year, and their kind 
of food; and specimens of some of the dubious species were 
exhibited* 

Mr^ Jameson, at the same meeting, read the following 
mineralogical queries, and stated the reasons, that induced 
him to consider the objects pointed out by them as deserv^-^ 
ing the particular attention of mineralogists. 

Minerafoglcal queries. , 

1 - In what species of rock are the metalliferous veins of 
Tyndruoi situated, and wliat are the minerals they con* 
tain? ^ 

3 . Are the leadglance veins of Strontlan situated in^ien* 
ite, and what are their geoguo&tic relations? 

3« Are the trap-veins, that traverse the mining field at 
Strontian, basalt, porphyry slate, or greenstone, or do all 
these different ipecies of rock occur in tlmt district ? 

4* Does the quartz-rock of Scuraben and Morreq in 
Caithness, and of Portsoy m Bamffshire, occur in-an un* 
couformable and overlying position, or does it belopgto 
the comformahle primitive rocks, as clay slate or 
slate? V ' 

$. Does not the gmnufar rock of Beh Nevis rather belong 
to the sieuiite than to the granite fortnation ? 

6 . Does the rock of the hill of Kinnoul near Perth .be¬ 
long to the fleetz-trap or newest floetz-trap formation? 

7 . Is the mountaih of Cainamuir in Galloway composed 

of old graoite ? , 

• • 


8. Wbat 


ICIEIiTinCf 


m 


;«. Wti4t is tire ’VKtent ami ^ y 

tians of the black pitcbiftoae or£sh4a]{e AtobrJaDoaifnes^ 
sbire ? * 

9 . Does the black pitchstone of the Cheviot hills Wong 
to the newest flcetz-trap fonnation ^ 

10. Ou what formatioa does the porphyry slate of Braid 
Ilills near Edinburgh re^tyand what ate theven^enous and 
imbedded fossils it contains ? 

11. What are the geogiiostic characters and relations of 
the edge and flat coal beds or seams in Mid Lothian ? 

12. On what formation does the Caiton Hill near Edin# 
bhrgh rest? 

10 . Docs the greenstone of Corstorphine Hill belong to 
the independent coal formation ? 

14. Does the hill on which the town of Stirling UVbnilt 
belong to the coal formation ? 

15. What are the geognoslic cliaracters and relations of 
.the veins that traverse or are included in the greenstone of 

the independent coal formation ? 

* 16 , What are the eharactera of the transition greenstone 
of the south of Scotland ? 

t« 

17 . What are the particular species of petrifactions that 
occur in the tfensition limestone near the Crooks on the 
road from Edinburgh to Moffat ? 

Mr. Parkinsorrs second volume of organic remains of a Parkiiwon’ioiv 
former world is intended to be published in June. It 
contain twenty plates, representing the flgures of nearly 
hundred different fossils of the remains of zoophytes, 
coloured after nature; among which are the mineralized re- 
mains of upwards of twenty species of the encrinus* It 
daruiot but be gratifying to our readers to know^ that of 
these remaius the greater number have bein found in dif- 
fei^nt parts of this island. 

~Dr. j^tterley and Dr. Young propose to giveiwo courses Medical ler^ 
of Medical Lectures next winter at the Middlesex HospitaJ. tares. 

Dr. Saftcfley’s will be Clinical lectures, and any of the pu¬ 
pils of tlie hospital attending tlieui will have the privilege of 
aeabg^e patients whose coses are diacussed. He wiH be 
assisted in the department of iporb^d a^atomv hgMr* Cart¬ 
wright. Dr Young's coarse will be ou the dements of 
the MedtesA Sciences in general, and on the Practice of 
Physic in particular. It has been erroneously Stated in 
.oiiireTd.periodical uublicatioas, that Dr. Young h«d u large ^ 
nsedical work nearly ready for the press; the errour arose from 
his having been for some time engaged iffthe preparationbf- 
these lectures. 
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ARTICLE I. 

An Essay on Polygonal Numbers, containing the Demonstra- 
tion of a Proposition respecting Whole Numbers in generah 
Li a Letter fhm John Gough, Esq. 


SIRi MidiUdiavo, May 36, 1808. 

HE design of the present essay is, to demonstrate the Proposition t» 
following general propositions: every whole number is either ^'•®*"“***'"*' 
a polygonal number of a given denomination m; or it may 
be divided into polygons of that denomination, the number 
of which does not exceed m. This singular pjoperty of num¬ 
bers was discovered by Mr. de Fermat, who 1 believe gave 
it to the world without a demonstration. Should the pre¬ 
sent attempt to supply the defect obtain your apjHobation, 
the publication of it will oblige 

Yours, &c. 


JOHN GOUGH. 



DtfnMiens. ist. lire sum of any arithmetical progres-DeBnitions, 
sion, beginning with unity, is called a polygonal number, 
arid a pttlygoii at times in the present ngay. 

•‘Vofi;;XX. No, 88— Jui.T, 1808. M 3d, 







Ctfdllary* 


Ikble. 


PWfL2« 


Off ffVMtBM. 

34 . The dij^noe of two W generat¬ 

ing series in|:iwni^ by tffo is caik4 tibe de^Qininatton of 
the po]ygona) nutnliier; and tlie number is said to be di* 
gonal« trigonal, tetragonal, ioc., accordingly as tbe denomi¬ 
nation IR ;r 2, 3» 4t &c. 

which* one added 

to form any polygonal number, is called its index; and thb 
polygon is said to be of the firet, second, or third order, &c«, 
accordingly as a zz !, 2,3, &c. 

FrcpoftlioA 1ft; . £ewfM. Let & be tbe greater of twe 
adjacent terms, a i, in a series of digonal or natural num¬ 
bers; then we have ^iZlf:r2!lZl5 4 . i—j, Forizrn+I, 

2 2 

and S — 1 = «; but 51ZZ^ = 6—1 = 

a- 2 


«• + « 


again 


+1 


a 


» — «*—« t 

1 = ^ +a^-_^ 


6*—6 


. Qsn 


T 

Coroflary. Hence if we put a = li-%. 3,si|cces«ye.Iy, 


each aufrcfeedin^ value of ? ^ - 2 may be found, by addin 


s 


tihfs off , iii«M«Em<ii>»t 0 s l^al of last found, 

2 

and s u bt r scth i g unity the suni; wh^re it is evident, 

, ^ 

dwit #:? It —= 9< In dus manner Uie annexed 

X 

table is oanstmgled, die use of which will appear in the 
sequel. 

*t:y l.g.3.4. S. 6. 7. 8. 9.10. H 

.*—.= 0.1.3 .6 . to . 45.21.28.39.45 . . 

2 




Pfopositim 9di If & be a polygons!! number, of wUch 
the domination =«)' awdr'indiwi ■== Or we havie 6 = o 4- 
«—2 X o*-^ for the j|r8t tfiyuji of tho 
lies =1 Oby lat)^ 011 ^ IJm? ^opo^ djfforspfie >? ;^e 
ternts =m—2 th« 


S 


•* V 



•M rotTSOllAl M1IBEI9. 


» 

napber is d + m— Sf X a>*i (Bmenmii'sprcqpptkp* 
prop. 6) s «“« X a + 3 «i liDoteofer tlic sam of « 

ttrms of the series aaft (by 1) St ——+»iii~a ^ "S' > 

. • . 9v 



3—» X (pvoportiwo prop. 7); therefbre ftsa‘t- ss^S x 

i^.QED. 

Cor. irt. Every polygon of the first order rsi; and eveiy Cor. 1> ' 
one of the second order sm; this is prosred by substituting 

1 and 3 for a in the expresrion a + m —2 x —-— 'Sz ft. 

SS 3 

Cor. 3d. All polygons of higher orders may be found by Cor. 2. 
the table in prop. 1st, thus: to the given index a, add the 


■ fg 

product of the corresponding number—— " , multiplied by 

* 

m—2, and the sum is the polygon. 

« 

Example—Thtts the sixth decagon = 6 4-15 X 8 c: 196. 

. Prop. 3do Let g. A, &c. be polygonal numbers of a 
common denomination m, the indices of ivbich are c> d, 
&c. respectively; also put b + c4: &c. rra, and let-A be 

the polygon of which the denomination =fii and {ndex :£:a 2 

then g + A 4- /, &c. + ot—2 X 5c 4* A d 4- edf &c. sA. 
For by addition and prop. 9« g 4- A + i* &c. = A 4- c 4 d. 


Prop. 8. 




5) x.itl±i: tat 
* $ ^ 


6* +c*-l-d* 

Sf 


-r — (ftc-l>td*hc(f) by involution; 


hc^ce by substituticm g + A +■ / =: « + X fLZf — 


m—a-X he + bd^ ed; therefii^re g + ft + / + «--«*x 
ft e 4* ftd d-,cd :? a Hrs ft (by ft) 

SaboStum. Put m 4 , «nd ire Ime (1^ de£ 2 and pro p. schoUaai. 

£) gr:A*i Asc*> /sd*; therefottg;bA4/4«—-SX 

M* 
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+ + c* + d* + 2x6f + 6rf+-cdr: ft 

Theorem con- Thi 48 it npiselU'!!, tbat the present proposition generetues. a 

thcorerit'formerly confined to squares, and extends it to^ 
hcrcjrcneral- ^ r n i 

ised. polygons of all denommutions* « 

Prop. 4. Prop. 4/A. Put e and v respectively equal to g + ft + /, 

&C-, and ft c + ft d + c id in prop. 3; then v = -—f" 

2 m —2 


Cor. 1. 


For e + w— ^ / e z: ft (by prop. 3) —a \- m— 2 X -* 


o *—a 


2 


(by prop. 2); hence r := 


a*—a . 0—e 


+ -7 


QED. 


2 ' m —2 

Cor. 1st Since ft, c, d, &c., are integers, t) is an inte- 

e—a 


ger; but ^__TIf.is an integer, therefore 

2 m —2 


IS un integer; 


hence if-^ give a quotient s and a remainder p, a :z:p 

V 

or gives a quotient r and a remainder p; from which 

we have the following general expressions enp-1-w—2X^; 

—— a *—a 

a = p^m—ixr; v = ~^ + r—s. 

tit 

Cor. 2 . Cor. 2d. Put p zr 0, 1, 2, 3 ... m — 3 successively, then 

e will be expressed as in the following table. 


Pr>p 5. 


Cor. 1. 


p= 

0 

ez: 

Ozzm—2 z:2m 

p= 

1 

0 

er: 

MS 

1 zzw— 2 -f 1 ==2 m 

r— 

3 

c «« 

« 

,6..— A r/i 

3|czm—2+3ZZ2 m 


4 =r3 W—6, &c. 
4M=3m—6fl, &c. 
-4-1 2zr3 m —(if 2, &c. 
4f3n3m—(5+3, &c. 


It appears from the table, that the values of e, taken 
vertically, constitute the series of natural numbers; there¬ 
fore eve^ integer Is either a polygon of a given denomina-, 
tion «, or it may be resolved into polygons of that denomi- 
nation* 

Prop. 5/ft. ft* + c* -f d*, &c. rz fl -f 2 -v — 2 r. For 
ft* + + d* + 2® = o* by.in^-olution; but 2 v zta* •*-«- 

+• 2 —21 (cor. 1, prop. 4 ); therefore ft* c* + d* zza + 
2i—2r- QED. ** 

Cor. li/. ft* ft + e*~c + d^ —d:= 2 1 — 3r, because 

ft + c + d zz ff.- 

Cor. 



















ON POLTOONAL nvmbi^s. 

Since a is uny ternY of an oritkm'etical ^ro^'Cor.B. 
gi^&ttOs)» bounded 1^/7 and*^, and having M — 9 for its 
common dift'erence, prop, 4. cor. 1; it will be eaaiiy under- 
stood» that r is a1|p a corresponding term of an ari^meti- 
cal progression, of which the extremes are o &nd a, aiHl 
common difference 1; hence it follows, that 2 s — 2r in- 
creases, while r and a diminish; therefore ft*—ft + c*—c 
+• d*— d increases,«while the sum of the roots ft -4- e + d 
diminishes; coaseqiieiitly, the number of the parts ft, c, d, 
into wliirh a is divided, decreases at the same time. 

Cor. 3d. If a can he so taken that a 4* 'lis — Cot. C?. 

bin a; and e is a polygon to the index a and denominu- 
tion ni. ’ 

Prop. 6th» If e be an aggregate of polygons^ of any de- p^p r,. 
nomination m, and p that polygon, which is less than e, but 
greater than any polygon of an inferior order and the same 
denomination; then the polygons, into which e cati be re¬ 
solved, are equal to y or less than y. For the next superior 
polygon is greater than y (by prop. 2 ); it is therefbte 
greater than e by hypothesis, and cannot constitute a part' 
of it. QED. ' 

Cor* If e rr y 4- »* — 1, it may be resolved into m po- Cor. 
lygons of the denomination m; namely, into y and m — 1. 
units; again, .if e:=y4m it may be resolved into poly¬ 
gons, the nmaber of which is less than m 4 1; this is evi¬ 
dent from cor. 2, prop. 4: lastly, if e, = y + can be re¬ 
solved into polygons, the number of which r: m—^ c+Z* 
may be resolved into m polygons of the saial'denomination.. 

It is evident, from the properties of polygonal number 
contained in this corollary, that every whole number 
be resolved into polygons of tlie denomination the. num¬ 

ber of which does not exceed in. 

Prop* 7- Probkm* To resolve a given number e iota prop. 7, 
polygons of a given ienomination t», ^y help.of the tuble 
in prop. 1. 

Method* 1st, Write down all the successive values o, 
beginning with e and'diminishing t^iem progressively by 
m — 9j until the series tehninatcis with 0, or with p less 
than m—2; 2d, under eacli value of ot,lf7lace tho> corre-i 

spondlug 



Rumple 1. 


OK ^'oilr^KAi'ircMltefti. 

ipondiag mhie vi »—r, making the eeries begin « 7 th •, 
and inereaae by unity, until it Onds with s; 3d, these prer 
pnatory'lttepB bmDg completed, take any value of t^r in ' 
the work, a^ 0 nd what npmbeip in Hifprrnni! columti 
the table will produce tiie same when add^ together; theti 
if the indices of these numbers, whep added in like maar ^ 
ner, give the index of s—r in ^ work, are also the 
indices of the con^ituant polygons; but if the sum of the 
numbers taken from the tpble prove = to the given value 
of #—r, while the sum of thmr indices is less than the 
corresponding value of a in the wprk, the deficiency may 
be made up iu the latter sum the addition of units, be> 
cause dnc is the index of 0 in the tabic. 

Exampk Resolve 14 into pentagons. According to 
the directions given above, the work will stand that: 

14; a=:14.11 . 8 .5.2 

s —r = 0 . 1.2.3.4 


Hare the first value of s—rzz 0 resolves t into^4 units, 
because P in the table has 1 for its index; and 0X14 = 0 
zzs — r, and'i x 14 = 14 := a. The second value of s-^r 
zz 1 resolves 14 into 9 pentagons of the first, end 1 of the 
aecond order, for 1 in the talde has 2 for its index, denoting 
a polygjDn of the second order; but S-l-9=ll = a in the 
work. The third value ef s — r = 2 resolves 14 into 4 pen¬ 
tagons ef the first and 2 of tha second order, for 2 X 1 in 
table s: 2, the double of the index of which = 4 and 
44.1X43S:Ae. The fourth value of s — r=:3 resolves 
14 into 3 pentagons, namely, into 2 of the first and ] of 
tha third order, for 3 in the toble has 3 for its index, and 

The last value of s -» r xc 4 will not 
resolve 14 , because 3 + 1 px 4 and the sum of their indices 
S 3 -b. 2 s 5, whid) is greater than 2 or «in the work. 

Evtmide S. 9 d> To resolve all the u when from Ifi to S4 

into tetiegoDS or squaies, which dull not in any case ex¬ 
ceed 4 in number* It is evidsmt from cor. 2, projfh 3, 
mad tise last examine, that uU the values of a may be re¬ 
jected in the present iostancei, which me greater thau the 
index of Ifi, Dan\(dy 4, ip the table to prop, 1, when this 

number 



ON rotrwfKM iwmms. 


nuniber U coiwdered separately; consequently, the eor> 
responding values of a in, all the remaining numlim,^ 

i7t 18 ... 94 (097 ^ n^ledj.aod the. c^atfcal vw. 

loes of s —r plac^Klwder tUte last smes; whi^ tbaiiig done, 
the work will stanTIhus. 

e=l6;a=:4.3.0 

e ^ 17; « = S . 3 . 1 
e=18;a=€.4.2.9 
e:=19;«=7.3.3.1 
e=:20;o=:8.6.4.3.0 
« = SI ;a=:9.7.5.3. 1 
e =: S3; « . 8 . 6 . 4 > 2 . 8 

e = 23 ;a =11.9-7.5.3.1 
e t= 24; a =12 .10 . 8.6.4 . 3 . • 
r—5 = 6 . 7 . S . .9 .10 .11 .12 

Here the first index of l 6 :r 4» and therefore 

16 r: a square of the fourth order by table; fir&t index of 
17:=5=:4+1; s — r^re^fi+O; first indiex of 18 zz 
6 r: 4 + 1 + 1; f—r r: 6 + 0 + 0 : first index of 19 rr 7 
==4+1 +1 + 1 ; s — r=:^ + 0 + 0 + 0 ; hence 19 » 
resolved into 4sq^uares, 18 into 3» and 17 ikito 2 : agaia» 
second index of 20=:6:=:4+2» s — rr:^=: 6 +l; 
therefore, 20 is resolved into tWb squares, namely, sme dp 

the second and one of the fourth order: second index of 

* 

21 = 7 = 4 + 2 +1, s —r = 7 = 6 + 1 + 0; second 
index of22 = 8 = 4 + 2+l+l> s — r = 7 = ^"h l + 
0 + 0; therefore 22 is resolved into 4 squares, and 21 uito 
3: again, second index of 23 = 9 ^ 3 + ^+ 2 + 1> s^r 
= 7 = 3 + 34-1 + 0; that is, 23 is resolved into 4 
squares: lastly, third index of 24 = 8 = 4 +*'2 + 2}; 
s — r = 9 = 6-h 14 * 1; ^hat i^ 24 is resolved into 3 
squares*. 

In the same manner any other niunber may he resolved 
into polygons of ai^ denomination m, so that the number 
qf these poiyg^m slvdl not exceed »> denoting tile dfftia* 
mination* 
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GreitimproTO- 
in«nt of wild 
vegetables by 
eullure. 


Synonime*. 


Vse of thexn* 


.k . H# 

t 

(Hh a Pibieljif of the Bratska Napus, or Rape, which has iong 
ieen cultivated upon the ContinetU. B§^r. James Dick¬ 
son,JL. 5 . F. J*. H. 5 *. * 

t 

1N the report drawn up by our worthy member^T. A. Knight, 
Esq., at the request of a Committee of this Society, and 
printed by their orders, it is remarked, that nature appears 
to have put no limits to the success of our labours in im-* 
proving vegetables, if properly applied: that thus our wild 
crab has been converted into the golden pippin, and that our 
most delicious plums have originally sprung from the sloe* 
The vegetable which I have now the honour of laying upon 
your table, gentlemen, is one more among many instances 
of the truth of the above remark; which I have quoted, be¬ 
cause I think it cannot be too frequently repeated, and in* 
atilled into the minds of young gardeners. Nature has un¬ 
doubtedly done much in furnishing our talde with a variety 
of esculents spontaneously, but when we aid her efforts to 
befriend'us, by industry on our part, she, like a kind mother, 
never disappoints us* Who would suppose, that tlie hard 
acrid root of the brassica qapus, or common rape, might be 
Tendered so mild and palatable by cultivation, as to be pre¬ 
ferred to the common turnip ? yet this has actually been the 
case, and in France as well as Germany few great dinners are 
served up without it in one shape or other. 

I am unable |o trace its first coming into such common 
use there; but, as it is distinguished by Caspar Bauhin, 
who published his Pinaa in 1671 , it must have been well 
known at that period* The only synonyms I dare put 
down as certainly belonging to it are', brassica napus, 
Xinn. Sp. PI, ed, 2, p. 931; napus sativa, C. Bauhe Pin, p'. 
95 ; lenavet, Ge^isi Teltow ruben, G^rmanu; French tur¬ 
nip, AngliSa 

For aboiw twelve years I have' seen diis plant brought to 
our own market in Covent Garden, but only by one perfbn: 
and 1 believe it has been cbtedy sold to foreigners, though, 

* of tHs HorHcultural Society, Part I, p. : 36 . 

when 


HBW 


m 


wbm once Icnown, it will be « very aceeptable root in mo o t 
iiiniiliee. It is much more d<;)icate in flavour than our canDH 
mou turnip, and is to be used in the Mice way* JnGeiw 
many, it enriches ^ their soups, and tbereis no.neceiMty 
to cut away the omr skin, or riiid, which is tlunner than 
tliat of the common turnip, but only to scrape it. Stewed, 
ih gravy, it forms a most excellent dish, and, being white; 
and of the shape of a carrot, when mixed alternately with 
those roots upon a dish, is very ornamental. ' The following 
different receipts for dressing them are by an emiueut 
French cook. 

Take your roots, and wash them very clean Vith a prepared 
brush; then scrape them, cutting a thin slice away fr<^n the from them, 
top, and as much from the bottom as will make them all 
of equal lengths: boil them in water, with a little salt, till 
they are tender; then put them into a stewpan, with a gill 
of veal gravy, two tea spoonfuls of lemon pickle, one of 
mushroom ketchup, a little mace, and salt, iiud let them 
just simmer, but not boil, for u quarter of an hour; thicken 
the gravy witli flour and butter, and serve them up hot.'* 

“ Take your roots, and after preparing and boiling them Another- 
as before, put them into a stewpan, with a little water, work¬ 
ing in as much flour and butter as will make it as thick as 
cream; let them simmer five minutes, then place the stew- 
pan near the stove to keep hot: just before you dish them, 
add two large spoonfuls of cream, mixed with the yolk of 
an egg, and a little mace beat very flue, shaking the pan 
over the Are for two or three minutes, but do not let them 
boil. Put white sippets of French bread r!^und the dish.** 

Take your largest roots, clean them as before, and cut A third, 
them in slices as thick as a crown piece; then fry them till 
they are of a pale brown colour ou both sides; after which, 
put them iitto a rtewpun, with as much water as will covdr 
them, to simmer for ten minutes; theu add a large spoonful 
of Madeira or Xeros wine, the same of browning, a 'f^w 
blades of mace shred, two tea spoonfuls of lemon pickle; 
thicken the liquor with a little flour and bUtt^, and serve 
them Up with toasted sippets round the dish/* 

One great advantage attending the cultivation of this Requireino 
getable U, that it re<^i|tfes ao maaare whatever; any soil 

that tanriy toiU 



m 
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l^dor md ligbt^ a^pccidly if Madyt Wto »t« wlim it 
seldom cKceeds the site of oAe> thaod> or middle fillet*; in 
tiel^ myniind earlktt^rfMm much targer, but ie a#i «o ewtct 
»t goo d in> quality^ fThe.#m«m for aotring the ptioOiflftl 
erop n way time from tbemiddle of to the end ef Aie^ 
gu^ or even later in tbie codutry, where our fro^ eddoill 
eete m beft>re Christmas* If the seeaon shouU prove dry* 
H will be necessary to water the beds regatarly* till the plant* 
have got three or four leavest otherwise they will be deftroyed 
by the dy; and this crop will s^ply the table till A^K 
If wanted during the whole year» a little seed .may be sown 
the latter end of October, and these plants, if they d6 net 
miscarry, will be fit for use to April or May. The last crop 
may ^ sown from the middle of January to the middle of 
February, which will also come in the cud of May and 
June, but tii July and August they will not be very g^>od, 
and as at that season of the year there is an abundance of 
other vegetables, it is of less consequence; upon a north 
border, however, and in a sandy moist soil, it is possible to 
bapvw them sweet and tender during the whole suininer. 

To save good seeds, you should, in February, or the be- 
of March, transplant some of the finest root*^ 
placing them two feet asunder, and keeping the ground re¬ 
peatedly hoed: when the seed pods are formed, they should 
be guarded from the birds, either with nets, or shooting 
soofte, and lianging them up upon sticks. As soon as they 
daauge colour, cut the heads, and spread them to dry in the 
ann, after, w^icb beat out the seed, and lay it up for use. 


Samri^ the 


111 . 

Compwativt A»Mlysit of some Varieties of SteatUe, or Tak-’, 

btf Mr. Vacs BUN*. 

VwtwiHy of A r has eoBHBonly been supposed, that the smoothness anil 
to °* ^ ^ stones called steatitM were owing to the pie- 

66006 of magBesis, because this earth had been found, in ereiy 
one aaal,sed,and in consequence all the stones that had ttese 

♦ Aonsto At ChiiW'^ p. 74. 


external 





AKAL¥4» 4»P tout |tS41!Vm. 


m 

esrieftiftl dfmttrtten Drm cba«ed togfitlmr. Bist the piefveBQdstcsn c«a« 
dft lanli er speckstein, whieh hi lome respect cdibj be coit* 
sidered ts ^ pmte^pe^ theeperiies^having been aiudyied 
by Klapreth, tad no megnene fomaA in it^ hoi ohengedthe 
opinions of nrifiemlogists on tbia subject, and led tbetti to 
ivish,that soiOe of these substances abontd be analysed anew,. 

With a view to remove this uncertainty, Mr* Hatty gave "Three varieiias 
me three varieties of tale, that I might make a compafative “**y*®^' 
analysis of them. 

The first of these is termed in Hatty's Mineralogy lami- 
nar tale* It is of a greenish white colour when seen in the 
mass, very smooth to the touch, and divides intoeaceediugly 
thin, flexible laminse of a silvery white* , 

The second is called in the same work talc glaphique, bUd^tem* 
because it is employed in sculpture; but commonly jMerre 
de lard, |t is the bildsteiii of the Germans*. This is 
compact, very greasy to the touch, and of a colour Tar}dng 
between gray, yellowish, and greenish* Its fracture is dull, 

.uneven, and at the same time scaly. 

Of this species Mr. Hatty sent me two specimens 
of a yellowish white, from a broken Chinese image; and 
the other of ^ light rose colour, but in every othiir respect 
perfectly similar to the preceding specimen, 

jfnal^is of the Jleicibie iamimr talc. Laminar tale 

I calcined in a strong fire a hundred parts of tbiS caidned; 
^tone. By this operation it acquired a yellow colour, with 
a light rosy tint, was deprived of its flexibility ^•wRd lost 
parts of its weight. Its laminm being thus| rtade^ very 
fragile, 1 could easily reduce it to powder. 

3. The^hundred parts thus calcined 1 heated with twice heated with 
their weight of caustic potash. The mixture did not melt; patssb; 
but Hs tam<e£ectioii indicated, that a combtuatiou betweea 
the subttancQs had t*ken place. 

3. The mixture diluted with water was afterward die* treated with 
solved in striatic acid, and .evaporated to d^meis in a gen> 

tie beat. . Toward, the end of', the xnperadoa the hquor 
formed a jelly. . 

4. The residnaiOf heiog hximted wi^ difti)icd water, Hjdtittadt 

* AgalmalolUe of Klaprot^pagodite of lji|)ione, sjjBSUts pegodite of 
Biongoiart, ^r. ^ * 

^ left 


AnMttm w wuti mAtvm. 



" left a white powder, which when caldined hr m red heat 

weighed 63 It was ptfre sites. 

' »«cipitaecd ; ^|^iaonia, mixed with the liqueur aepamted from the 

wit ammoma, formed in it a yelloW precipitate of little bulk, from* 

which a part and half of alumine were separated by means 
of caustic potash. The remainder was oxide of iron, weigh* 
ing three parts and half. 

andboilstlwlih After having precipitated the iron and almnine by 
** means of ammonia, I put into the liquor a solution of car¬ 
bonate of sada, and set it to boil. As soon as the mixture 
began to grow hot, it grew turbid and deposited a large 
quantity of a white powder, which when washed and cal¬ 
cined, weighed 27 parts. This substance was magnesia, for 
with sulphuric acid it formed a salt, that had all the charac¬ 
teristics common sulphate of magnesia. 


RfftQlts of tho 
saal>sis. 


Flexible laminar talc therefore is compounded of 


Silex ^.. 63 

' Magnesia ..*. 27 

Oxide of iron. .. 3’5 

Alumine*.. 1*3 

Water* ... 6 


100 

Considering the smallness of the quantity of the iron and 
aluniine, I think these substances may be presumed not to 
be essential to the formation of the stone; so that perfectly, 
pure laminar talc may be deemed a compound of silex and 
magnesia, v ^ 

Anclffsis of compact rosc~colowrcd fn/c. 

Compact rose. In the analysis of this variety 1 pursued the same pro- 
coiouredulc. ecsses a® in that of the preceding; I therefore need not 

enter into the particulars, but the following are ita results, 


oiiex••••••••• .. t )4 . 

amilybk. Magnesia • 92 

Alumine. 3 . 

Iron mixed with magnesia.*« 5 

' Water*... 6 


lOQ T 

Anatyrin 
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AnolysU (jf ihe yettowUh impact iflk fsptchiHm*) ^ BUdsttin 

I. A bttttdred parts of this stood strongly caldn^ lort etl^naf* 

5 parts. * 

e. Heated afterward with twice Its weight of potash in heated with 
a silver chicible no fusion took place, but the matter was potash; 
gi^utly increased in bulk, and had become homogeneous. 

3. This was diffhsed in water, and dissolved in muriatic 

Qcid. The solution, being evaporated, became getatinous muriatic acid'; 
toward the end of the operation. 

4. The matter being dried, and washed, a white powd^ lixiviated - 

remained, which, after calcination, weigned 36 parts. * 

5. The silea having been separated by lixiviation,*the 

liquor was mixed with a small quantity of muriatic acid, wuhamuiorjia; 
and aipmonia was afterward poured in, which formed in it a 
copious white flocculent precipitate. 

6. The liquor being filtered, the precipice was washed 

and dried. This was alumaiie, and weighed 30 parts. The sulphurh. 
alumiiie dissolved entirely in sulphuric acid, and its solu* 
tion, saturated with tlie- requisite quantity of potash, af¬ 
forded very pure alum: but the mother water, evaporated 
afresh, yielded 5^ parts of sulphate of lime crystallized in 
needles. Thus with the assistance^of the alumiue the am¬ 
monia precipitated the lime from its solution in muriatic 
acid. 

7 . The liquor from which the alumine had been sepam- carbonate 
ted gave no precipitate with carbonate of soda, even assisted of bodajbut 
by long boiling. The speckstein therefore^ cemtains Swo^^dowa. 
magnesia, like the two preceding varieties. 

But in recapitulating the products of this analysis we ite^iuitKofuu* 
find only §3 parts; namely Knalysi".. 

Silex. 66 

Alumine. 20 

Lime. 2 

Iron. 1 . 

\Vater> .. ,5 


A loss so considerabIe,.which is not common in such 
‘analyses carefuUy executed,- led me to suspect, tlmt-the 

poin^iact » 
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compact talc contained some other principle, which the pro- 
Trcated with cetises employed did not en&ble me to discover. In consC’- 
•ulpliuric acid, parts, reduced to fine powder, 

with concentrated sulphuric acid. 


CuVic crystals 
•f alum ob- 
Uined. 


1. After boiling for two hours I dried the mixture, lixi¬ 
viated the residuum with distilled water, and boiled the 
lixivium. At the expiration of a few days 1 obtained 3(> 
parts of alum crystallixed iu cubes: and by a secondevapo- 
ration 1 procured iVom the mother water 15 parts more of 
the same salt, mixed with a few needly crystals of sulphate 
of lime. 


Treated frith 2 - As the stone appeared to me but imperfectly decom- 
fi^Mi sulphuric posed, 1 powdered it afresh, and treated it as before. On 
* ' adding the acid <*mployed in this operation to the mother 

and alum water of Ihc preceding, I obtained 15 parts more of alum, 
prudiiceci, making in ail Go parts. Then, as [ employed for this opera¬ 
tion very pure sulphuric acid, and added no potash to the 
solution, it is evident, that the stone contained a certain 


The vholc of 
thr potash pro¬ 
bably not eX* 
traaeU. 


Its true compo* 
ni III parts. 


portion of this alkali, and that this substance was the occa¬ 
sion of the loss I had in the lir^t analysis. 

Sixty parts of alum however do not require seven of pot¬ 
ash, the quantity of loss; but as the stone is very siliceous, 
it is probable, that the* uhole of ilie potash was not ex¬ 
tracted by the sulphuric acid, though I boiled the stone 
twice in it. 

The speckstein therefore is composed of 


Silvx •• 

Alumiiie 
Lime •• 
Iron • • 
Water* • 
Potash 


o6 

2 

1 

5 

7 
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Klaproih Mr. Klaproth, in liis analysis of speckstein, found no 

touch wat°r *1'^ quantity of water, which according to him 

amounts to 10 per cent, and llie loss of which he ex¬ 
perienced, will just balance the deficiency I found. It is 
probable, that Mr. Klaproth estimated the water by com- 
• putation, 
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putation» and not by direct experiment; for, to whatever 
heat I exposed the stone, it nerer lost more than 5 per cent. 


From the analyses here given it folfows, that of the BikUtein 
three varieties of talc here mentioned, two only must con- 
tinue to be so called; namely the laminar talc, and the** ** 
compact rose-coloured talc. The third, the specksteia, 
sh4)uld be removed to the genus of allcaltnijerous stones. 


ft is particularly remarkable, that those two varieties, 
which most resemble each other, and which have 
been classed together, should now be separated by anaKsis: iMi tnai Uia* 
which shows, that minerals should inner be classed accord- *^*'‘^*-'**' 


ing to their external appearance, since the, most striking 
analogies in this respect are the most dcceitiul. 

In fact, the speckslciu and compact rose-coloured talc 
have the same softness, tlie same tinencss of particles, the 
same fracture, nearly the same s]ieciric gravity; and cer¬ 
tainly, if there were any room to suppose, tliat one of the 
throe substai>ces ought to he separated from the talc species, 
should be more inclined to suppose it the laminar, tluxn 
either of the others. 


NaiCm On this occasion I analysed that species of talc jvnalv Krrf 
known by tlie name of craie de Urmw^ow, or French chalk, ireuLU iriiiOk. 
and I found it to contain llie same^principles, and nearly in 
the same proportions, as the laminar talc, and the compact 
rose-coloured talc. These proportions were. 


Silex... 61 *25 

Magnesia.. • 2Ji'25 

Water...... 6 

Alumine.-... 1 

Oxidcof iron.. i 

Lime. 0’75 

Loss... 3-75 


IQO 


IV 
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« 

Observations on the Crystallized Substances included in Lavas: 

by G. A. Deluc*. 

V OLCANOES occupy such a striking plflcc among ter¬ 
restrial phenomena, tlmt tliey have become the subject of 
numerous conjectures respecting their origin, their influ¬ 
ence, and the geological consequences deduciblc from them. 
Wherever natural piiilosophers or geologists have imagined 
tliey might be called in to found a system, they have made 
them act whatever part appeared most suitable to their pur¬ 
pose; so that from a simple and solitary fact, single of its 
kind, and influencing only the ground occupied by the vol¬ 
cano and its vicinity; and although the volcano resembles 
only mountains of its> own kind, and in no respect other 
mountains, either in shape, construction, or component 
parts; they have nevertheless concluded, that the strata and 
mountains on the surface of the liartli owe their origin to 
the action of fire: fire, say they, daily e»xhibiting to us pro¬ 
ductions identical with the primitive rocks of our globe. 

Hence it is, that these naturalists consider the difterent 
ciystals included in lava^not as products in the humid way 
anterior to the lava, that, existed in tlie strata wliich tlic 
volcanic fires brought into a state of fusion, but as crystal¬ 
lizations formed in tlic lava itself, and from its substance, 
by the stow refrigeration of the muss. 

On thibopillion cliielly is foundc*d the which Mr, 

Fleuriau de Bellevue has Hdo|:>ted, au<l lately publishedt, 
respecting the action of the fire of volcanoes, and the for¬ 
mation of the terr^^strial globe, its strata, and its mountains. 

Tl<is question, reduced to its most simple terms, is this: 
have tlie crystals included in lava been formed in the lava, 
and from its subslaurc; or are they Iprcign to it, and I'ormcd 
anteriorly, in the humid way, in the strata or substances 
which the volcanic fire reduced to the state of fusion? And 


♦ Journal des Mines, No, 115, p. b, 
*]■ «Touinal dc Physique, May, 1&05, 
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Rn escamlnatioa of thi!» qao'stioii, detluced from the true 
vtate of things, and curried by tacts to a degree of evidence 
that excludes all doubt, would decide one of the ntpst im- 
|>ortuat points in geology, by exhibiting u just idea of vol¬ 
canoes and their pnenomcna. 

The principal arguiiienl of Mr. Fleuriau de Bellevue is Cry ialsofg!M» 
drawn from the analogy he finds between the formation of foundj- 

the crystals contanied in lava, and that kind of crystalliza- leni, 
tion, wiiich has been called CTtfsiallUes^ and \s formed in the 
pots 111 glas.^-houses, when the glass tli.it was in fusion is suf¬ 
fered to cool slowly. 

Let us now examine what these crystallites of irlass- These emtaU 
houses are. The whole mass of cooled glass exhibits e^cou'* * " 
fused crystallization, all of the same tint, in which we see 
small compact bars confusedly interlaced, some slightly 
striated, and other!» disposed in the form of stars, equally 
confused. At other times a number of threads are formed 
at the bottom of the pot, which cross and intermingle with 
each other, and exhibit likewise stellate figures, 

la the first case these crystallites compose the substance 
of the glass, and are distinguished only in some places. In 
the second we see at the bottom, through the transjiarent 
glass, these bundles of nets, and starry figures, which have 
some resemblance in shape to th^ little iey stars, that fall 
with snow in very cold weather. Perhaps some instances of 
move decided vitreous tTystalUzatioim may occur: but these, 
which are rare, only prove, that there may be some circum¬ 
stance favouring this crystallization in a vei^ smull spui c. 

Mr. Fleurieu de Bellevue conceives, that these crystal-Th«e said to 
lite figuTes«wgw/or/yrese»iWetreniolite. This opinion, that 
there exists a striking resemblance between two substances, 
one of which is the product of a glass-'touse, the other of 
a mineral stratum, appears to me astonishing I confess; for tmt thcr have 
in this wav there is no snlistance, which we may not reckon b sonu! 

. , till . Mnnlaiiiyiu 

Similar to another, p^ovnied they have some bimilarity in shape, 
form^ Thus we may say, that the capillary schoerls, or 
mineral byssus, resemble hairs; and that the fibres of the 
amianthus, or stone-flax, resemble thr e of flax or hemp; 
though these substances merely resemble each other in 
form, without there being any real similarity between them.. 

VoL. XX.—July, 1808 . N Thia 



OV THE CEYST4U IK LATA6* 


W8 


TrrmftVite dc- 
s>ciibed« 


Cannot have 
been cryhial- 
It/.cd fiom fu« 
siuiu 


Crystals in 
Uvas. 


Several kinds 
€it them* dif- 
foreni from 
eacli othcr^and 
from the lava. 


This rgm^rk was necessarjr, as it might be snpposed, from 
the expression singularly resemble^ that it was something 
wore than in appearance, and tliis not very close. 

The tremolile, which derives its name from the vale of 
Tremola near St. Gothard, one of the principal places in 
which it is found, is a radiated miueral substance, the 
threads of which, most commonly of a shining wliite, are 
united in sheaves or bundles. These bundles issue from 
a common centre, and diverge around it, which gives th(fm 
the figure of a radiated star; and these centres being vari¬ 
ous, they give different directions to the radii, \vhh‘h arc 
from half an inch in length to three inches or more. This 
minoral substance is one of the most curious and pleasing 

the ej^e. It is sometimes intermixed with talc and calca¬ 
reous spar; that is with two substances, one of which is 
vitrifiuhle but of difficult fusion, and the other calcinable; 
a circumstance of itself sufficient to exclude the least re¬ 
semblance between tremolite and the products of Mass- 
houses. And if we compare these products with the slender 
and brilliant threads of the tremolite, each of which taken 
separately lias the form of a quadrilateral prism, we shall be 
surprised, that they were ever compared witli eaeli other. 
The tremolite is vitriliable; but it is not and never wu? 
vitrified. * 

Let us now turn our attention to the erystullizc'd sub¬ 
stances included in lavas, to wliich the vitreous crystallites 
have been compared. This eomparison I am able to make 
on a great nujnber of pieces which I have collected fiom 
burning and from extinct volcanoes. 

The lavas that iucliide leueit**s, or white garnets, fre¬ 
quently include likewise vob'anic sehoerls, augites or p>Tox- 
enes*, and chrysolites orolivines. Hei-e are three species of 
ciystaU, very distinct from each other both in figure and co¬ 
lour, contained in the same lava; enveloped in the same 
paste, which has no resemblance to either of them in nature, 
colour, or chemical properties, us will soon appear. 


* I shall mention these in future by the name of pyroxene sehoerls, 
because the denomination of pyroxene does not belong to them exclu¬ 
sively, all the substances contained in lavas being equally pyroxene, or 
strangers to fire, * 

Th«t 



01t THE CRT8TA19 IN LjKVAK 


m 

The form of the leucttesaad volcauic schoerls is perfectly Thoirfigviro 

determinate; there is rtotbtng in it confused, but all is 7nd*coloui^ 
precise and well marked. The lencite is constaAtly of a tiuaed. 
round ii^itre, cut with twenty-four trapezoid faces, and of 
u ^ray white colour. The volcanic or pyroxene schoerl is an 
ortaedral prism with two diedral pyramids, of a deep olive 
colour, and sometimes black. The chiy’^solite has its peridot 
colour, and its three crystals are found in the cellular and 
spo^^y lava, as well as in the compact. 

The scin e 1 is strongly adlierent to the lava, so that it can- The ^rhoerl 
not be dc...che»U and appear with its faces polished fh* 

angles entire, but by a chemical operation, the eflect of 
the sulphurous acid fumes of the volcano. The le'acite is LeiicUes mora 
more easily separable, leaving impressed on the lava its^^^'j'y 
round form, with the shapes of its facets as clearly marked ihc r 'lmilres- 
as they are on the leucite itself. Its impressions in the lava 
may be coni])ared to tliose left by garnets, cubic martial 
pyrites, and several other crystullizt'd substances, on the 
rocks that include them; with this difference, that the im¬ 
pressions of the leucite were made on a substance in fusion, 
and those of the ganiei and pyrites on a rock that was soft 
from humidity. 

Herw'c we may draw tliis inference, that the leucites were Formed before 
no more produced in the lava**Ht the time of its cuoling, iliert-tine, a» 

than the garnets aad pyrites were formed from the substance tuund miockr. 
<»fthe rock, which encloses them now it is dri^'d and hardened. 

Both are ecjuully foreign to the matter tliat contains them, 
and existed before it; the leucites before lava, and the 
garnets and pyrites before the rock in which they are im¬ 
bedded. Leucites are also found separate, and in great 
numbers, among volcanic ashes. 

Ill this exact statement of facts, can we perceive any re- analogy 
semblance, any analogy, between the crystal Used substances antUhe\:ry** 
included in lava, and those confused heaps of vitreous crys- Utasi. 
tallites formed of the substance of the glass in the pots in 
glass-houses? or between those fantastic forms of cooled 
glass, and the crystals in the strata of our mountains, all 
of a constant and regular form, each in its kind? 

The pyroxene schoerls too are found separate, aud some- Loose pyrox- 

times in multitudes innumerable. The*crater that opened 

XT . numbers an 

^ ‘2 in 
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in the bnse of Etna in which raised a cone 4300 

paces in circumference at its hmity whence issued the enor¬ 
mous lava* that we see in existence, and the bulk of which 
astonishes us, exhibits a nngularly striking example. The 
Akos' w'thout summit of this crater is covered with these schoerls mixed 

the crater witK small scoriie; and this remarkable circumstance at- 
cncrustsd with , , , , , i < i a . 

Java; tends them, the schoerls on the outside of the crater have 

those within, all without exception retained on their surface a crust of 

the lava that included them, while those within exhibit their 

native polish. 

Th'isaceounterf 1 will here explain the cause of this difference, and I be- 

fwby theac- \\^yQ j the first who have attended to it. The sulphu- 
tion of the vol- ^ 

canic fumes on rous acid fumes of the volcano penetrate and decompose thfc 
the crust. surface of the lavas and scoriae, that are exposed to it; and 

the schoerls, which these fumes do not attack, then appear 
in relief, and entire throughout, being perfectly cleaned 
from the lava that surrounded them; as rock crystals, when 
they are covered, as they are sometimes, with a calcareous 
tufa, are freed from it by nitric acid, and appear with all 
their brilliancy. This operation proves, that there is no 
chemical affinity between the lava and the pyroxene schnerl 
it Includes, since the one is attacked and dissolved, and the 
other is not. The effect of this is sometimes a pleasing 
sight, as it exhibits schoerls bf all sizes, even microscopic, 
fixed on the lava, the surface of which has been decompo¬ 
sed, shining with their native polisli and tlieir angles per¬ 
fectly sharp. 

It sometimes l^ippens, that the schoerls themselves are 
attacked, and their colour altered to such a degree, as to 
appear like small crystals of sulphur, or still whiter. This 
effect is produced, no doubt, whan the fumes contain a mix¬ 
ture of acids, that act on schoerl when combined, which 
they could not do separately: a chemical operation of 
which we have a well-known instance in the aqua regia, 
composed of the nitric and muriatic acidl. 

In the volcanic To these facts, which evidently prove, that these crystal- 

a^hes at Pom- p ^ substances w'ere anterior and foreign to the lava in- 
peii a Icuciie , , i n jj i j 

eluding them, 1 shall add as a superabundant proof a singu¬ 
larity, found among the ashes that covered Pompeii, and 
now in my collection of volcanic substances. T his is a so¬ 
litary 
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iitary leucite of three or four lines diameter throughout its 
whole crystallization, united to a schoerl, the greater, part of 
the prism of which it embraces. This schoerl 190 is per¬ 
fectly crystallized, and each of these crystals retains its pro¬ 
per colour. It appears by some vestiges still adhering to 
the schoerl, that these two crj'stals were enveloped in a red¬ 
dish spongy luva. 


This is not the only singularity I possess. I have another ^ en- 
that came from the same place, though not so well defined, fichoerl/. 


because it has retained more of the lava. This too is a 


lenrite of the same size, perfectly distinct, and including a 
small groupe of schoerls, one of which is larger than the 
other two united with it. 

Are not these instances similar to those that frequently SimiUr to rock 
oecur to crystals of strata formed in the humid way? to 
those green schoerls, or epidotes, we see included in rock 
crystals; those micas, those pyrites, included in the same 
kind of ciy'stal; and this in its turn enveloped in crystals 
of calcareous spar; unions that indicate a succession of for¬ 
mations. The green schoerls, micas, and pyrites, have pre¬ 
ceded the rock crystal; and the rock crystal the calcareous 
spar. We find also combinations of these three crystals in¬ 
cluding each other in the same order, whence this natural 
consequence follows, that the' pyroxene schoerl preceded 
the leucite in formation. 


I would likewise remark, that spongy lavas exhibit in I-eucitcsinth 
their fissures leucites in part isolated, the greater part soli*- 
tary, but some in groups, as happens wijh crystals of all 
kinds. Is this the course, is this the appearance, of these 
confused heaps of crystallites of glass cooled in the glass* 
houses ? 

We are not acquainted with any lava of Etna that con- No loucites m 
tains leucites; or any of Vesuvius that encloses those 
whitish crystalline laminse, which are so abundant in the cr\stuUine la- 
lavas of Etna. This is a fact, to which the naturalist, that 

supposes these crystals to be formed in the lava, ought to yei both con- 
pay some attention. If the leucites were realty formed in 
it, why do the lavas of Etna contain none, while they are ^ 
filled with pyroxene schoerls and chrysolites, which they 
possess in common with the laras of Vesuvius? Is not this 

difiereuce 
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diFerence accounted for much inure naturally by the ab¬ 
sence of leucite in those strat?., from which the lavas of 
Etna proceeded ? 

The same variations are observed in the lavas qf different 
volcanoes. Those of Hecla, of which 1 have considerable 
specimens broui^ht home by Sir Ju-eph Baiiks, contain 
neither pyroxene schoerls, nor leiiciics, nor chrysolites, but' 
a ^eat many small, while, cracked, crystalline substances, 
from the size of a ^rain of hernpseed to that of a pea, of 
an irretp-ilar fit^ure, having the appe;irance and hardness of 
quartz, of which they appear to be fra<»;inents. The lavas 
of Mont-d’Or, an ancient volcano of Auvcri^ie*, contain lar^e 
crystals^of amphibolo, or hornblende, and feldsi ar, which 
show by their cracks and vi"*'eoiH refleetioiis, that they 
have experienced the action of incandescent lava; and in 
other ancient voica loes in Auvergne we find pyroxene 
schoerls without leucite-;. 

The smaM gravel of the volcanic lake of Andernach is 
filled with loose ])yro\ene schoerls, vvliole and in pieces. 
Should we find in this stale the confused radii of cooled 
glass, which formed part of the mass, and couid only be 
separated fioin it in shapeless fragments? 

Among the facts 1 adduced against the 0 ]nnion of Sir 
James Hall, quoted by Mr., FI. de Bellevue, whose opinion 
is the same, I mentioned a singular eruption of Vesuvius, 
that happened in 1754. A month opened nearly at the le¬ 
vel of the valley, which separates the present cone from 
Mount Somma.| At the rise of the lava this mouth formed 
a grotto, which it lined by its spirtings with a quantity of 
scoria: in a stalartitiral form, the intertwined jets of which 
are from three to six lines in diameter, of a reddish colour, 
and full of blebs. In the fragments of these jets 1 have 
found pyroxene schoerls in a state of perfect crystallization, 
and with their deep olive colour. These spirtings indicate, 
that the lava was in a high degree of fur/ion, and such slen* 
der jets must have cooled and hardened the moment they 
were separated. 

Wc have here no slow refrigeration to form crystals, nor 
mass sufficient to give rise to crystalline i'orms by this 
piean: yet we find in these jets pyroxene schoerls, and for 

the 
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tiie mobt part ev^ii on tliolr surface* Is not this a farther 

proof, that these crystals were preexistent to the la\u ? 

Mr. FI. dc Bellevue does not admit this couclu^iou; yet, 

if we attend to the fact, it will be found very coniiucini;. 

Tile surface of the jets of this singular stalac’tile, and that iron 

of the inUM'ior of the Ijlelis, are covered with a inultiinde of*" e-**' 

’ , ^ tide* ua ihvsr 

shilling points,which are perceptible only by tlic* rcHcctiun jufc.. 

of (he light. Wlicii vii-wed by a lens with a high iiiagni- 

fying powi'r, they appear to be very slender bundles of aulw 

iiiTied iron. 

• 

1 will mention another remarkable fact, the discovert' of 
which reejuired all the uttentioa, with which 1 lunc e\u<- 
mined volcanic phenomena. 

The branches that separate from a stream of lava,'or tlic Wia ul.ivM 
lava itself wleni it is not ahumlunt, break into fraiviiients inn* 

, . ' . 1. 1 • 1 • I ■ 

at their CNtrcinity, winch in this case have no progressive ,, 
motion, bat by the Bowing of these frugmeuts‘]>ushed for-' 
ward or to the sidt's hy an impj||se from tiu: interior. Tiiese 
fiiigiiicnts heaped up retain their heat a longtime. This 
is seen wlicn they arc viewed by night; and felt in the day 
by the heat tln^y diB'use, as well as hy the sulphurous and 
mephitic gasses they exhale. These fragments broken otf 
fioin the hiva itself, wliieli have not ceased for a uiorucnt 
to be red hot, exhihit at tlieir surface p} roxene sirhotrU. 

1 possess two such fragments, which I took from the spot 
myself, and whicli have several. What, ean reasonably lie 
objected to so many facts? Vet 1 abridgi* the enumeration 
of them. 

** Mr. Salmon and Mr. dc Rueh,” says^Mr. FI. de Bel- (n iiiiion of 
levue, “ have <leinonstruled,to all those who are ac<[uinn1ed 
with existing volcanoes, that tin* <‘r\>tals of lein ile coidd 
only have becu formed during the slow refrigeral ion of the 
lava,” 

I am- acquainted wirh existing volcanoes, of which 1 tVctiadlctcd, 

have just given proofs; yet from my ohsetvations I draw a 

quite opposite conclusion. The facts 1 have cited, whicli 

axe true and exact, decide the question. 

With regard to tlie opinion of these two naturalists T Why should 

will add, that it sins in an esseiilial point. What uround ^ 

, * , ^ luiuu'd la lavf 

is tlj£rc for distinguishing the leucitcs from tlie pvroxcuc more tluntiu 

schoerU 


m 


ON TBE GRTSTAU IN LAtAfl* 


flchoerls and chrysolites, since these three crystals are found 
together in the same lava, s^arated from each other, and 
from the matter of the lava, by a line as clear and distinct 
as separates the small pebbles, that compose a pudding- 
stone, from the cement that envelopes them t If one of 
these crystals be foreign to the lava, so are the other two: 
this is a natural consequence. The fact assuredly is, that 
they are all three foreign to it. 

ATgument The two instances I have mentioned of isolated leu* 
ignl»*iLfo'rma- enveloping pyroxene schoerU are inexplicable facts, 
tioa. on the hypothesis of these cr 3 ^stals having been formed in 

the igneous way; while nothing is more common, or more 
easy to conceive, than such combinations between crystals 
of difierent kinds formed in the humid way. 

ti j should never have done,” says Mr. FI. de Bellevue, 
ral History. “ I ^ere to bring forward all the objections, that orter 

themselves to the system of the preexistence of crystals in 
lava. Several will be foun^at the articles Lavas and Leu« 
cites, in the new Dictionary of ^futuraL History, in which 
Mr, Patrin has strongly combated these suppositions.” 

We should \ i^orry to le;n ii this, since the readers of that Dic^ 
supiiositions. tionary, who are desirous of knowing what lavas and leu- 

cites are, will be led into errour, i have exhibited /ariSj 
and not supposUiatis. In the physical phenomena of our 
globe, the accurate knowledge of wliich depends always 
on matters of fact, I never was fond of suppositions, which 
seldom fail to lead us into some mistake. 

In the lava of x^et me remind Mr. FIcuriau tie Bellevue of a very re» 
ciiei calcinwl. marjcable lava df the ancient volcanic mountain of Viterbo. 

This lava contains a multitude of leucites from the size of 
a large pea to that of a rapeseed. These leucites have 
undergone a kind of calcination, which renders them very 
white, and the lava that includes them is black, which oc¬ 
casions a striking contrast between these substances. No¬ 
thing more strongly marked can be cqpceived. Now is it 
not evident, that all these leucites existed before the lava t 
If we dispute this conclusion, wc may as well deny, that 
any foreign substance whatever, included in a rock, has 
existed before the rock. 

{.eaciies acted Leucite does not resist the action of volcanic fires and 

vapours 
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rapours In the same decree as schoerl; as their efTects upon tipon Hv fol. 
it appear to be not inferior to those upon the lava. At least eaI?iT 
none of the pieces I posscbs, that have been es^osed to tlian bchow). 
their action, attiird any leucite in good preservation; though 
it retains its chura<'teristic form in the midst of red hot 
lava. When the heat is carried higher, it is capable of 
softening it, and occasioning it to undergo a sort of calci¬ 
nation. It then cracks, and the matter of the lava pene¬ 
trates these cracks in the leucite; whence we perceive within 
it particles of lava, which are distinguishiible by their black 
or brown colour, and little blebs: but the form of the leu¬ 
cite is preserved, because, as the lava entirel} surrounds U« 
no part of its surface nin separate from it. This is the 
case with the leucites of the ancient lava of Viterbo; and 
on the piece in my possession there are seve'al niches of 
leucites, with the impression of their facets. The lava and 
leucites coming together out of the fires of the volcano, os 
the lava there must be more perfectly fused than when it 
flows exposed to the open air, and in its subterranean course 
must meet with narrow passages in which it is compressed, 
its matter must penetrate more easil}^ iido the cracks of the 
leucites. 

It has been said, that no leucites are found in lavus that Kot tojf 
have flowed with rapidity, but, that they are co.dined to Y' 
such as have flowed slowly. This is a more ideal disiinc- fl.,wvd aiowiy. 
tion: for by what signs can we determine, whetlier a hira 
have flowed slowl 3 ' or rapidly? I fanc}' it would puz/le 
any tuaii, to deteiinine this with certainly: and iichi'h.s, 
what cliHuge can the less or greater velocity or slown^ of 
its conrac occasion in thi substance of a lava ? 

The following is a very remarkable fact related bv JIv. 1 

X)olninieii, ** Loose leucites are so abundant in the viciniiv 

• K<*nie 

of Rome, tint the road from Rome to Fresrati may he said 
to be covered with tl'cra. The rain waslics them away, and 
collects them in vart quantities in the ditches by the road- 
aide.” To this fart Mr. Dolomieu subjoins some conjec¬ 
tures respecting the origin and formation of the leucites, 
in which I think he is mistaken, though he is fur from sup¬ 
posing them to have been formed of the matter of lai'us, 

) have not seen this singular place, but 1 possess a pretty Tliey come 

lar:re 
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large number of these very leucitest from the smallest sise 
to that of a little chevry. '^hey must have come from 
spongy lava at no great distance^ that has been decomposed. 
I have seen some of the same nature near Civita Castel- 
lann; the whole surface of which was spotted with a multi« 
tude of white grains. Unfortunately, and to my great re* 
gret, it rained very hard at the time, which prevented my* 
alighting from my carriage. How can we conceive, that 
the multitude of loose leucites at Frescati were formed 
i'rom the substance of the lava that included them ? They 
are a little transparent, and of a slightly yellow colour; is 
there in this any analogy with the colour or matter of lava? 
Indeed we might as well maintain, that the garnets in¬ 
cluded in a rock have been formed of the substance of that 
rock. 


Cry-itaUiWHl to 
be formed in 
the crater. 

>5 one but by 
sublimation. 


The lava said 
in cool in the 
ewter, before 
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Mr. FI. de Bellevue imagines, that the crystals thrown 
out separately by the crater “ are new products, formed in 
the crater itself by a first cooling.” 

Nothing is formed in the crater, or to speak more accu¬ 
rately on its sides, but crystals of salts and sulphur by sub¬ 
limation; and never any crystal of solid mutter like those 
contained in lava. 

To support this opinion he fixes two epochs: the first of 
which, according to him, takes place in the crater itself, 4k 
first cooling in the crater!' But let us admit this supposi¬ 
tion. Thus we hkvc a lava cooled and hardened: but from 
a la\*a come to this state none of the substances contained 
in it could be separated so as to appear loose; for this it 
must be plungM again into the fire of the volcano; and 
would it not there enter again into fusion ? 

The crystals that are found detached on the cone of a 
rrsitrr have been separated in the crucible of tlie volcano 
Itself by the ebullition of the melted lava, and the jets of 
its explosions. The crater that opened on Etna in 1669 
exhibits a very instructive example. The very large cone 
raised by this opening is covered with an innumerable mul¬ 
titude of pyroxene schoerls, all without exception covered 
by a slight crust of the lava that contained thepis mixed 
among the small scoriae in which some are included* ThU 
lava cannot haye been cooled fur ^ moment from the Arkt 

instant 
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‘Uistiutt af its fusion; yet we here find a multitude of cryw 
tali^ that issued from the crat^ ready formed. Can these 
have been produced by a first cooling of the lava? The 
enormous mass of this lava, that issued from the foot of 
the cone, contains itself a prodigious quantity of these 
schoerls: all their edges are distinguishable on the surface 
of the fractures. 

This same lava, and the jets of its explosions, exhibit Anotlicr Tart 
another interesting fact. It includes, beside the pyroxene 
schoerls, a multitqde of small crystalline laminae of a 
whitish colour, that have no regular form, and appear to 
be scales from some substance splintered by the heat. Tliese 
laiiiiine are found detached likewise, mingled with the 
schoerls and little scorise. Can we discover here that pfay - 
of affinities, to which the formation of the crystals included 
in lava is ascribed, since here is no regular form ? Besides, C:innftf 
the play of affinities can lake place only when the 
cules, on which they act, are at liberty to unite, which they 
cannot he, except in a mass perfectly fluid: a*id tliis is not 
the state of lava, in which it U asserted to occur. They 
are in fusion, no doubt; but it is a dull, heavy fusion, that 
has no progressive motion hut on steep descents, or from 
the succc^isive impulses given by the matter that issues front 
the volcano, and pushes before it^ while at the same time 
it spreads at the sides, that which preceded it. How can 
uffinilioB be exerted in such a mass ? 

The burning matters thrown up by the explosions of the 
emter, .some of which are drops of compact lava, olhersu|iW\ 
fraguients torn from the mass in fusion, ccAitaiii likewise 
pyroxene schoerls, which show themselves entire, when *' 
these fragments have been exposed to the corrosive action 
of the vapours of the crater. This action is sometimes car¬ 
ried so far, as to reduce these fragments to a degree of soft- 
ness little less than that of dough: and the schoerls there 
being in perfect presprvution, they are well distinguished 
by their black colour on the yellow sulphurous tint of this 
paste, which acquires some coaslstency iu drying, but is 
easily broken. 1 have collected several pieces in these dif¬ 
ferent states, which are now before me. We cannot sup¬ 
pose^ that there was a moment of first cooling in this case: 

since 
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since these peces were thrown from the focns of the toT* 
cano, at the very moment mhen its contents were in the 
highest fusion. 

" One of the most natural ideas» that present thera- 
shouiribecom- selves, to solve so many difficulties,” says Mr. FI. de Bel* 

*he outset, must be carefully to compare the 
products of volcanoes, and the circumstances in which they 
are found, with the results of those large bodies of fire, by 
means of which man separates, dissolves, brings together, 
and combines minerals, and produces in them a change of 
This done. form.** This I have just done. I have compared the pro¬ 
ducts of onr glass-house furnaces with those included in 
lava,^ and the result of my comparison is, that they are to¬ 
tally difTcrent. 


(To he concluded in our nexLj 
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VI. Phenomena presented by molybdena exposed to the action 
of fre in contact with atmospheric air* 

Exp* 22* A* Piece of molybdena in the metallic state, 
weighing fifty-three grains, of a moderate consistency, and 
an ashen gray colour, was put into a Hessian crucible, and 
the heat raised gradually. Scarcely had the heat reached a 
deep red, when the surface of the metal became of a brown¬ 
ish yellow, and soon changed to a fine violet, inclining to 
indigo. The metal being withdravm from the fire and 
broken, its central part was still gray, and had undergone 
OTcidcdin dif- no ultemtion. From this nucleus to the surface the colour 
fcrent degrees, proceeded in gradation through a yellow and brownish jtU 

low to blue. The metal haviug been again exposed to the 
same degree of fire for a sufficient time, it became entirely 

blue; 
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blUft: but many precautions were necessary to attain this Blueoxid*. 

malt, becftuse the surface pasted very readily to a higher 

degree of oxidation, and quickly reddened. On this blue 

mass I poured cold water, which partly dissolved it; and by Diuolfed ia 

boiling I completed the solution, which was equally of a 

blue colour. 

When the crucible, in heating it more strongly, passed Exposed to % 
to a deep red, the metal quickly began to burn, putting on t^**^^*^*^^ 
likewise a deep red appearance. At this degree of heat it 
kept its deep blue colour. The fire being increased, the 
metal was brought nearly to a white heat, and after cooliug, 
its surface, to the depth of a few lines, was of a blueish 
white; nearer the centre it was of a blue inclining to "vio¬ 
let; and the nucleus was violet inclining to brown, like the 
matter obtained in decomposing molybdate of ammonia by 
beat. The metallic mass, which had little consistency till 
the action of the fire had given its surface a white colour, 
became more compact and tenacious, so that it was diffi¬ 
cult to crumble it between the fingers. On urging the fire Add formed, 
the whole surface became enveloped by the molybdic acid 
that was formed; and this acid gradually increased in quan¬ 
tity, till at length it entered into fusion. 

These phenomena evidently indicate different degrees of Difierent de¬ 
oxidation. The brownish oxide may be considered as the 
first degree. The violet brown oxide is very probably at the 
same degree of oxidation, as that obtained by exposing the 
molybdate of ammonia to a red heat. The blue oxide so¬ 
luble in water seems to contain a larger quantky of oxigen; 
while the blueish white oxide may be considered as a mix*- 
ture of the blue oxide with white oxide, the last of which is 
probably nothing but molybdic acid, that fuses and sub¬ 
limes at a higher heat. Thus these different oxides may be Their order 
arranged in the following order; the light brown, the violet 
brown or violet, the blue, and the white. 

Of these oxides the blue chiefly attracted my attention. Blue chiefly 
more particularly on account of the different manners, in nouccd. 
which it may be produced by oxidation and disoxidution, in 
the treatment of molybdtna by acids, alkaline sulpbnrets, 
metallic sdutioDs, &c. 
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Experiments ou the biue oxide of molybdenum 

Exp* 23. Fifty grains of metallic molybdena powd 6 r^ 
were put into a porcelain crucible, placed in a slopiag dn 
rection on the fire, and heated till the stirfkce acquired a 
blue colour. On first heating the powder became of. a 
brownish yellow, which soon changed to a copper brown. 
This colour remained some minutes, till the crucible ac¬ 
quired a greater heat. The metal burned in a part where 
the crucible scarcely began to be of a dull red. Imme<« 
diately on this I drew back the crucible, and kept it for a 
quarter of an hour exposed to a moderate heat, constantly 
stirring the powder. ’ The brown colour thus changed com¬ 
pletely to a grirj'ish blue, and the powder carefully collected 
and weighed had gained an addition of five grains, or one 
tenth. Having poured on it an ounce of water, and shaken 
it a few minutes, a very small portion only was dissolved. 
On keeping the mixture for two hours at a heat of 30* 
[ 86 ° F.] the solution assumed a deep sapphire blue colour, 
and a bitter metallic taste. Having ilecanted the solution, 
and poured a fresh quantity of water on the residuum, 1 
proceeded as before, and obtained a very pale blue solution. 
The rtsidnuni I boiled with two ounces of distilled water in 
a china enp till half the* fluid was wasted; and when the 
powder had subsided, I had a fine deep sapphire blue solu¬ 
tion. The same thing +ook place on repeating this process. 
Thus the oxide formeil in this experiment did not comport 
itself like thA. obtained in the preceding {Exp^ 2 ' 2 .) where 
the blue oxide obtained by the calcination of metallic mo¬ 
lybdena dissolved in water completely. In tliie present case 
the blue oxide appears to have penetrated the rest of the 
mass, and prevented the whole from being oxided to this 
point, by which it had become itself less soluble. 

The residuum when dried weighed twenty grains, and was 
of a dark gray inclining to brown, which led me to believe 
it was a mixture of brown oxide and metal. I then pot it 
again into the cup, and roasted it cautiously; and in fact, 
U8 soon as I began to heat it, its colour changed to brown 
inclining to blue, till by degrees it became entirely blue. 
After having bdiled it three diflerent limes with two ounces 

of 
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water till half was evaporated^ 1 obtained a bine sola* 
tion. Still I had a residuulb of fifteen grains, which was 
of a copper brown inclining to blue. This I set uside for 
the present, and made a trial with a large quantity of metul, 
in order to find a readier method of obtaining the blue 
pxide; 

£jcp. 24. I redqccd two hundred grains of metallic mo* iTxp. S4 
lybdenu to as fine a powder as possible, and treated this as 
hi the preceding experiment. X copper brown oxide was 
formed, which became blue on continuing the heat. When 
it was nearly of an indigo blue, with a tint of gray, and be¬ 
gun to burn id different places, I withdrew it from the fire, 
put it into two ounces of water, and boiled it till half was 
evaporated. A blue solution was thus obtained, and the re¬ 
siduum was treated three times in the same way. The last 
residuum had entirely lost its blueness, and acquired a cop¬ 
per colour: however, I boiled it thrice more, and the solu¬ 
tion was still blue- This is an evident proof, that simple 
boiling in water changes the brown oxide into blue oxide, oxidt m 
and consequently that the latter is more oxided. *>l“*^* 

I now attempted actually to convert the browm oxide that Attempts to 
remained into blue oxide by continued ebullition in water, ‘ 

and for this pur|> 08 e I put it into a large vessel with sixteen ^ 
ounces of distilled water, which^I boiled till it was reduced 
to two. The solution was blue it is true, but not to such a 
degree as T expected from so long boiling. I therefore tried 
^lether the brown residuum would not be more easily 
changed into blue oxide, if I merely moi«tenerl it and af- 
ter^vard dried it repeatedly. This 1* did ten times; and 
each time I poured an ounce of water on the residuum, 
which I boiled for five minutes. The solution was still 
blue, and in this way I reduced the brown oxide to eleven 
grains. 

This mode of preparing the blue oxide is very trouble-^ 
some, I wBi sensible of the defect, and 1 sought by several 
methods to find a better. I had observed, that, when a so- tmuble 
lutioo of molybdena in sulphuric acid is decomposed by an With sulphuilc 
alkalipe sulphuret, and that afterward a little sulphuric acid 
is added, the precipitate, that was formed in the first in¬ 
stances is decomposed, and a blue sohitioB is produced. 

But 
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C6uM not be But T coiild discover no method of collecting the blue oxide 
ei>liectfidon3c- p^j.^ stale; for, after 1 had evaporated the solution of 

ittbiUiy. ^his oxige» 1 could not separate the residuum* on account 
of its great solubility* either from the sulphuric acid* or 
from the alkaline sulphate formed by inrans of the sulphu* 
retted alkali. A portion of sulphur too remained in this 
residuum. It is true the alkalis separated a small quantity 
of oxide* when the solution was conceutruted* but its solu** 
bility did not permit me to wash what was on the filter. I 
must observe too, that an excess of alkali destroyed the blue 
colour; consequently it is probable* that it occasioned a 
higher degree of oxidation. 

To vfiect the separation sought* I endeavoured to avail 
myself of the experiment of Scheele and other chemists* 
namely* that molybdic acid* when dissolved in other acids* 
Muilatic acid, afibrds a blue liquor. The muriatic acid appeared to me 
most proper* on account of its volatility. Accordingly I 
dissolved two drachms of brown oxide* obtained by cal¬ 
cining molybdate of ammonia* in moderately concentrated 
muriatic acid. The solution during ebullition changed 
from brownish yellow to yellowish green* and lastly to a 
deep blue. I evaporated to dryness* and obtained a mass 
of a dull blue* but 1 could not free it entirely from the 
u^id that adhered to it. On washing it* it was partly dis¬ 
solved, and what passed through the filter* as well as what 
remained on it* contained muriatic acid. If I heated the 
blue mass more strongly, it became gray, and was deprived 
of its solubility in water as well as of its muriatic acid. 
After several unsuccessful trials varied in different ways* I 
was at length led to the object I sought by the consideration 
of a simple fad* namely* that a solution of molyldic acid 
assumes a blue colour by the contact of most metals. I ’ 
conceived it would be the same with molybdena itself* and 
that this metal* participating in the oxigen of the molybdic 
acid, would change it to the state of blue oxide. 

12 prs of mo- Exp. 25 . In consequence I took twelve grains of metaU 
)’, ind molybdena and twenty-four of moh^bdic acid, reduced 

*•1 t)I lls tiCisl — _ 1 • » 

to w.itur form the whole to a very fine powder, and put this into seven 
tiu oxidc. ounces of water. After standing ten minutes the liquor 

assumed a blue colour, which grew deeper and deeper. On 

boiling 
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bci|lH>g for half ao hour the solution was found to be much 
•tronger than in any of the pr^ading trials; and on boil¬ 
ing it M second time the whole of the acid and metal had 
disappeared, except two or three grains, being converted 
into blue oxide. 

1 was now desirous of trying, whether 1 could not obtain 
th*e blue oxide in a still simpler and cheaper manner, 
employing the brown oxide obtained fiom the decompoat* 
tion of molybdate of ammonia instead of metallic molyb* 
dena. 

JSxp- ^6. A hundred gndns of molybdic acid and eighty 100 grs. of acid 
of brown oxide were triturated together, and reduced to a bToJn^o^ide 
very fine powder. This powder being wetted, after some ihe same, 
time a blue colour appeared, but much more tardily *than 
when metallic molybdena was employed. After triturating 
this mass however for a quarter of an hour, the magma 
was veiy blue. It was then boiled four times, with four 
ounces of water each time, and the whole was di^Ived ex¬ 
cept a few grains. The solutions were blue. 

Several other trials convinced me, that molybdena in 
the metallic state acts more powerfully than the brown ox¬ 
ide in converting molybdic acid into blue oxide. I found Molybdena 
too, that by long triturating a mixture of metallic molyb- trown^oxida 
dena aud browu oxide, and adding water from tinle to time, mio blur* by 
so as to keep the mixture of the conustence of pap, the great- 
er part of the mass might be converted into blue oxide. 

When the mixture was diy, I poured extremely pure Extraoniinao' 
water on it, when a smell neariy resembling that of oil ©f 
rosemaiy, faintly inclining to that of camphor, was very 
sensibly emitted. This is a very extraordinary circumstance; 
but if any one should doubt the fact, I can appeal to the 
testimemy of Messrs. Trommsdorff and Haberld, who were 
with me when I made the experiment. Perhaps the cause 
of this might be discovered by operating with a larger quan¬ 
tity of materials. 

27* 1 took alt the solutions <if blue oxide in pure The blue solu* 
water produced in the preceding experiments, poured them 
into a porcelain capsule, and boiled them down to the con¬ 
sistence of a sirup. As the liquor boiled it grew lighter 
coloured, till at length it appwed of a deep sted gray; 
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and after it was cold it resembled altogether a concentrated 
solution of acetite of copper inclining a little to blue, in 
other words, it was of a deep blucish green; it was of a 
metaAic and bitter taste; and no precipitate was formed* 
The addition of a little muriatic acid appeared to restore 
the original blue colour. This experiment evidently shows, 
that the blue oxide is capable of passing to a higher degtee 
of oxidation by the effect of simple boiling in water and 
that this de^ee of heat must if possible be avoided, when 
we wish to obtain blue oxide. Several other experiments, 
which it would be superfluous to detail here, taught me, 
that'the following process is best adapted to produce a pure 
and permanent blue oxide. 

B«t proce«f.for Take one part of metallic molybdena and two parts of 

antrpcrmarieiu pu^e molybdic acid (or three parts of brown oxide and four 
bUie oxide. of acid), triturate them a considerable time in a porcelain or 

glass mortar, moistening the mixture with distilled water, 
either at the beginning or after it is reduced to a fine pow¬ 
der, so as to give it the consistency of pap. Continue the 
trituration with a moderate heat, till the matter is very blue. 
Then add eight or ten paits of water, and boil for a few 
niinntes. After the liquor has stood a little while, filter it, 
and continue to triturale and lixiviate the residuum, till no 
more blue solution is obtained. All the solutions being 
poured into a porcelain capsule, they are to be evaporated 
at a heat of 30® or 40" of R. [I00"or 122® F.], when the co¬ 
lour will undergo no sensible change, and a very fine blue 
residuum wijl be obtained, which is soluble in a very 
F-rapcrM'on snjall quantity of water. Care must be taken, that the 
pvnponitioli does not go on too slowly; fori think I have 
observed, that in consequence of being in contact with the 
oxigen of the atmosphere, the blue oxide passed gradually 
to green, yellow, and lastly even to white molybdic ucid. At 
least I have remarked these phenomena, when potash or am¬ 
monia was present in the blue solution. 

This accident however may be prevented effectually, by 
leaving a little metallic molybdena or brown oxide in contact 
with the solution evaporated, till the liquor has attained the 
consistence of a sirup. ''■This will prevent the oxigen present 
from producing a higher degree of oxidatien. 


slow. 


Mpan« of |>re- 
too 

h}gli oxidation. 


From 



EXPERIMENTS ON |IOLT^DERA. 

' *1 

the experiments on the blue oxidcy that have been General rc- 
related, we may deduce the following resnlts. 

1 . Several of the degrees o^ oxidation before observed 
have been confirmed, and some others discovered. In the 
experiments made on metallic molybdena I have frequently 
remarked, that its surface lost its splendour, and seemed to 
become coated with a gray matter. 

This is certainly a commencement of oxidation, and is Different 
the first stage': the brown oxide is the next: and this passes, 
as has been said, by boiling to the b/ue; which may likewise 
be produced by heating the metal, or by heating the brown 
oxide obtained by the decomposition of the molybdate of 
ammonia; and it appears, that the substance produced by 
these two different operations may be considered as identi¬ 
cal. After the blue oxide we have the blueish greeAj which 
may be produced by boiling the blue, or ICkving it exposed 
some time to the mr: and the contact of metallic molyb¬ 
dena, or the action of pure ammonia, will bring this back 
again to the state of blue oxide. Lastly the blueish green 
oxide passes to yellow, and afterward to white, which is the 
molybdic acid. The transmutation of the blue oxide into Alkali pro- 
the last two is singularly promoted by the presence of an ^iduiioa 
alkali. 

3. The white molybdic acid placed in contact with the Molybdir acid 
brown oxide, or with metallic molybdena, divides its oxigen convened to 
with them, and thus passes to the state of blue oxide. The - 

blue colour, that molybdic add acquires on the addition of 
a metallic solution, as remarked by Scheele, Heyer, and 
lUemann, is an effect of a similar disoxigefSation. Other 
disoxigeuizing circumstances may occasion the conversion of 
the molybdic acid to the state of blue oxide, as for instance 
the passing of ammoniacal gas over it. 

After having discovered these different degrees of oxidar Proportions of 
tion, it appears an object to ascertain the proportion of 

^ ^ 1 • R mu* T i_ 11 • 1 iti firiliei 

oxigen to the metal in each. This 1 shall pursue with some inqui\>« 
other inquiries, whenT have procured a sufficient quantity 
of the ore of molybdena. The principal subjects of my 
research will be the blue and the brown oxide, as they are 
the most stable, and are most easy to procure in large quan¬ 
tity and unmixed; but what renders them particularly iii- 
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teresting!«»that th^ fretj|aentty occar in various operatiotis 
on mol^bdeni^ 1 ahall con^e mysetf here to a few of tlie 
prioci^t pro|)erties of the blue oxide. 1. It compoks 
itself altogether as an acid. It reddens blue paper more 
quickly and more powerfully than the white acid; and if 
produces a brisk efienrescence on combining with alkaline 
carbonates, with which it furnishes a blue solution. We see 
here a base combined with a certain quantity of oxigen 
manifestiDg a stronger acidity, than .when it contains a 
greater quantity of the acidifying principle; a very re¬ 
markable anomaly. 3. This acidity still remains when the 
blue oxide lias passed to the state of blueish green oxid^ 
(which reverts to its former state on the addition of an aTka« 
line oorbonate). Its preparation shows its solubility in wdter, 
but I have not yet ascertained the quantity whter will take up. 

Exp, 28. The manner in which metallic molybdena com¬ 
ports itself, when heated in the open air, has already been 
seen. Some phenomena, that occurred when I was as'cer- 
taihihg its specific gravity, led me to examine what would 
take place on leaving it in contact with water at the ordinary 
temperature. For this purpose I took thirty grains of 
powdered molybdena, put it into a porcelain capsule, and 
wetted it with water, which I left to evaporate slowly. 
Having poured fresh water upon it, this afterward acquired 
a blue colour: and this process being several times repeated, 
the whole of, the metal was converted into bine oxide. The 
difiPereot degrees of intermediate oxidation observed in my 
other experinqmts did not occur here. The brown oxide, 
treated in the same manner, produced a similar result. 

(To he emduded in our nexuj 
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Rmwrki on the Formation qf Acetous Acid in Cases of iii- 
d^stion; by Mr, Pebpeess, A^theoary^ at AzUks* 
Cmrnuuieated by Mr, PiEKEEtiEE*. 

Acetic add ^ CnEMists at , present are agreed in opinion, that 
Bcetic Ecid IS formed during the digestion of certun s^ 
stonuch » Anntl« ds Chimie, vri# LX, p. 810. 
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ounces; the experiijaepts here fprien.thmfore imly coeHria 
ilhet has already been adeaop^, Xhey do not equally adU 
snitliowerer, that the spirituous fermentation may Ukf place 
there. This our author asserts; but as it is a mere assertioiif 
the subject deserves farther inquiry. 

•Physiologists have long been couvincedi that fermentation 
is necessary to digeationi and tfaa^ it may be of the apiritoous^ msnuUons ^ 
acid> or putrid kind. Some alimenUiy substanci^ are uke place lu it. 
liable to all three, as several observations show: but in general 
every article of food undergoes that fermentation, which is 
most analogous to its nature. 

As we are acquainted with one kind of fpirituons ferroen- Experiment to 
tation only, and one of putrid, I shall make no mentipn of 
these two fermentations. But the same cannot be said of ^cid formttd in 
the acid fermentation, since it gives rise to several atnds 
differing in their nature, with whifrh it is of importance to 
become acquainted, to fix the opinion of chemists on this 
head. Accordingly I determined to make on myself the ^ 

experiments I am about to describe. 

Ip Knowing that my stomach is incapable of digesting 
roasted cbesnuts without gre9difficulty, occasioning always of roasted ches* 
eructations, followid in a few instants by insupportable 
heartburn; I took eight ounces, which I ate without bread, 
ailer fasting thirteen hours, anch having my stomach per* 
fectly empty. An hour and half after eating them I ex« xheir effects, 
perienced a swelling in my stomach, an effect that amyla-* 
ceous substances commonly have with me. This indicating 
the production of some gas, I prepared to collect it in the 
following manner. I took a funnel with a long semicircular 
pipe, the small end of which opened uud^r a jar filled with 
water in the pneumatic trough: and 1 took care to fill the 
trough with water, so as to cover the a^hole of the tube, that 
J might lose none of the gas, which I knew 1 should emit. 

Id feet, a few minutes after ! felt stomfl^}) stjU mor^ 

dtfetedf sud toon bAi era^jatiQns, wi^ch I collected by 

puUing my mouth into ^h^ fuip^K I qbtain^ 

difl^rent times a cubic inch of gas, which had all the gu prodaced. 

characters' of carbonic acid, and a small portion of attaoa- 

plieric air, which the food always' carries down with it, aa 

brix^ necessary to digestion* 

The 
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The swelling of my stomach being diminished by the ab-'' 
strection of this carbonic acidTgas and atmospheric air; and 
the acid fermentation appearing from the heartburn I began' 
to feel, to have gone through all its stages; 1 prepared Mi 
follow up my experiment. ^ 

2 .* The object was to ascertain the nature of the acid 
contained in my stomach: and this could only be done by 
bringing it up, that 1 might find out its specific characters 
by subsequent examination. 

Accordingly I took twenty grains of ipecacuanha, mixed 
with three ounces of distilled water, at one dose; and a 
quarter of an hour after I drank warm distilled water to the 
quanrity of fourteen ounces, without producing any effect. 
Three ounces more however made me bring up at twice all 
I bad taken. 

On weighing the whofe, I found it amounted to two 
ounces less than I had eaten and drank. Whether the sto¬ 
mach had digested the two ounces of fluid that were de- 


Appearance* 


An a( id pre 

aAQt. 


ficient, or they had been absorbed, 1 cannot say. 

Wbat 1 had brought up resembled feculce diffused in 
water; which showed, that tl0fermentation had destroyed 
the alimentary substance 1 had eaten, particularly as the 
smell was strongly acetous. This smell confirmed the idea 
1 had long conceived, thaf vinegar is formed in cases of in¬ 
digestion, and encouraged me to go through with my ex¬ 
periments. 

3 . 1 dipped litmus paper into it, which was immediately 
reddened. A Tittle dropped into an infusion of violets red¬ 
dened it instantly. Thus I was convineed of the existence 
of an acid, and I had recourse to the following means for 
ascertaining its nature. 

4 . Having put the whole into a glass retort, I adapted 
to it a globular receiver, furnished with a tube of safety, 
and with a curved tube terminating under a jar in the 
ptieumaiic apparatus, to receive the ^s that might be dis¬ 
solved in the matter I was examining. The whole being 
luted, I heated it gradually till it boiled; and kept it in 
this rotate till the matter in the retort began to acquire con- 

Products vine- sibtency. I then unluted my apparatus, and found in the 

receiver sixteen ounces and half of a very clear fluid, the 

smell 


DistiUed. 
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smell and taste of which reaemfaled those of dUtUkd vinegftr^ 

and which had all the properties of an acid. The only 

aeriform product was a little carbonic acid, which was very and carbonic ^ 

distinguishable by the rapidity with which the bubbles rose 

through the water, when it was once saturated, us well as by 

their magnitude. 

5 - Though the smell and taste of the product of the xhe acid satu* 
distillation already gave me strong proofs of the existence rated wah 
of acetous acid, I thought it necessary, to have farther cou- *‘*‘*** 
hnuatioii. I therefore took some soda purified by means 
of alcohol, and added it to the whole of the liquor to super- 
saturation. I then filtered, and evaporated to a proper de¬ 
gree for obtaining cr}'stal8 of acetate of soda. 1 pul the 
porcelain vessel, that contained the saline liquor, in S cool 
place; and the next day, to my great satisfaction, I found, 
that the form of the crystals, which w^ere striated prisms ^ 
much resemliling very small crystals of sulphate of soda, was 
precisely that of acetate of soda. Their taste too was bit¬ 
ter, pungent, and giving an acrid taste at the beginning, 
wliich afterward finished with being alkaline; in dhort they 
were in every respect similar to acetate of soda prepared di¬ 
rectly from its component parts. 

6. Still fearing, that these experiments might not be Tlip «aU 
sufficiently demonstrative, I wa% desirous of satisfying my- 
self still further. I therefbre took half an ounce of the sa¬ 
line substance I had obtained, and dissolved it in six ounces 
of distilled^ water. This solution 1 divided into two equal dividoii into 
portions : into one I poured gradually veij' fine sulphuric 
acid, but not sufficient to decompose it entirely; and into 
the other my solutions of barytes* The first portion, 
which had been decomposed by sulphuric acid from its dis- 

greater affinity with soda, was put into a small retort, to tilled, 
which 1 adopted a receiver, and distilled witha|^ntlehcnt. 

The product in the receiver was acetous acid, perfectly 
pure, and with a vei^r fragrant smell, in fact having all the 
characters of that acid. Into the second I poured a*solu- 

*, , baryttia. 

tion of barj’tes, till the soda was set free: and into the phial 
containing the solution of soda and acetate of barytes 1 
poured a sufficient quantity of alcohol to dissolve the soda, 
and precipitate the acetate of barytes. Thus I was com¬ 
pletely 
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Conclufiims. 

The distenima 
of the stomach 
owing to carbo¬ 
nic acid gu; 


and the heart- 
bum to acetous 
acid* 


B oz. of ches- 
nuu produced 
2 ^ oz. of ace¬ 
tous acid. 
Kemedy. 


pletelj ouiefiad, thatHwwacetoaeacid; mi all mj auspi« 
doiiawere realiz^. • 

From the experimente I hove related it follows: 

1. Irhat the distensibn experienced by the stomach in 
cises of indigestion is oecasicmed by the formation of ear* 
bonic acid, arising from a commencement of decomposition* 
which the nutritive substances taken as food, chiefly when 
they are of the amylaceous Vegetable kind, have undergone. 

2* That the buraing pain which the digestive organ 
experiences, and which sometimes extends to the oesophagus* 
is owing to a quantity of acetous acid, that is formed by the 
complete disoxigenization of the aliment. 

3 * JThat eight ounces of roasted chesnuts produced two 
ounces and six drachms of acetous acid, after having fer^ 
mented in the stcunach an hour and half. 

4 . Finally, that the method of remedying this disagree^ 
able sensation, which frequently occurs to pmons who have 
weak stomachs, is to take after a meal ten grains of pow* 
dered colombo*root, with twelve grains of calcined mag^ 
nesta, mixed together for a single dose. This remedy has 
constantly succeeded with me* 
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On f As CaiMS of /foot* Jm o Letter from a Carres^ 
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To Mr. NICHOLSON. 
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Query respect 
ing ftTumu 
heat. 


Friction not 
aSequatu to its 
production. 
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Owing to com¬ 
bustion of iron 
in the blood. 


R. Rewle in bu observationa in your last Nnmber, on 
the gemratiaa of bant in' water by agitation, offer! a query ; 
" Whether friction be .dequate to account for animal heat.” 

If the Dr. mean by friction, that which is produced by 
the impetua or flow of blood in the arteries, it would appear' 
veiy improbable, that the friction tbo84Hodaeed should be 
copabic of supporting animal beat: on the contrary, 1 bare 
been iodooed to believe, from andogooe eKperiments, that 
uimal heat is produced and supported by graduul eamtui- 
tunt produced by the action of the oxigen of the atmos¬ 
pheric air, which is inhaled by the lungs, on the iron of the 

blood. 






blood* At each insidnitioD % tw# acliOii ia pTodaced^ 
the attraction of oxigea for iron needs no observation frooi 

Your very obedient bumble servani; 

180 & W* , 



ANNOTATION. 

THE supposition, that aaiasal beat is kept up by a pro* 
cess aoalogoua to cooibustion is by no meana new: but it is 
far from probable, that it shonld be by the combustion of 
iron. If we consite* the quantity of beat necessary to pre* 
serve the warmth of so large a mass as the haman bqdy no* 
der certain circumstances, and reqoiringconstant renovation* 
where shall we find a suffident supply of iron, to generate by 
its combnstion the heat actually produced ia many cases? 
or what becomes of this iron afterward ? Though iron ap¬ 
pears to be pretty generally diffused, mid to enter in small 
portions into perhaps most animal and v^table substances; 
yet the iogesta, particulady in fevers, where much heat is 
produced, and little nourishment taken, can scarcely afford 
enough to account for the heat, or fwr the oxigen consumed 
in the air vitiated by respiration. And on the other hand 
the proportion of oxide of iron ia the blood will scarcely be 
found answerable to the supposed effkct. .Facts however are 
always valuable; and a series of wdl cond acted experiments, 
whatever they may tend to prove, or whatever hypotheses 
they may contradict, cannot fail to be interating to tile iqi* 
partial inquirer. 


VIII. 

Dew^tim ^ a Sp«€U$ qf. Ox, mamed Oajfiit. CoaURsn^* 
cuted iyJH. T. Columos, JEif*. 

'The g*!fdl ww mentiooed ia an early volume of the re- Ga7ilha!,bM!ii 
searches of the AsiaHe fiocietyf, by its AuftottiiHuiie, which but 

' ' not desuibed. 

% 

^ Abridged from the Asiatic Resea^rches, vol. Vlll. 
t In Uro second volume, (p. 168,} published in 1790. 


was 
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was explainec) by tb^, phivse* * caUle of the inountftiiis.' 
It hftd been obscurely noticed indeed the same spedes of 
^ ox be n\jeant|) by Knox, in his (liatorical relation of Ceylon *; 
and it has been imperfectly described by Captain Turner, in 
his journey through Bootan\* Herds of this species of cat¬ 
tle hav'e been long possessed many gentlemen, in theea 8 t 7 

em districts of BengaU and also in other parts of this pro¬ 
vince; but nodetailed account of the animal, and of its ha¬ 
bits, has been yet published in India. To remedy this de¬ 
ficiency, Dr. Koxburgh undertook, at my solicitation, to 
describe the gaydU from those seen by him in a herd belong¬ 
ing to the Governor General. Dr. Buchanan has also 
obligingly ^communicated his observations ou the same cat¬ 
tle: and both descriptions are here laid before the society; 

• aith information obtained from sevenil gentlemen at Tipnray 
Silhety and Chatgaont relative to the habits of the animal. 

A distinct spci- From the information which was first received, it was sup- 

posed that the gaydl would not engender either with the buf¬ 
falo, or with the common bull and cow, and must therefore 
constitute a distinct species in every system of classification. 
Although this is contradicted by the correcter information 
now obtained, yet on account of the considerable, and ap¬ 
parently permanent, difference between the common cow 
and the gaydU this ought still, perhaps, to be considered as 
* a distinct species, rather than as a variety. 

* The gayult says Dr. Roxburgh, < is nearly of the size 
hy and shape of iheEvgUsh bull. It has short horns, which 
distant at tlfcir bases, and rise in a gentle curve directly 
out and up: a transverse section, near the base, is ovate; the 
thick end of the section being on the inside. The front is 
broad, and crowned with a tuft of lighter coloured, long, cur¬ 
ved hair. The dewlap is deep aud pendent. It has no 
inline, nor hump; .but a considerable elevation, over the 
withers. The tail is short; the body covered with a toler¬ 
able coat of 8 trai{Vht, dark-brown hifir: on the belly, it is 
lighter coloured; and the legs and face are sojinetiiaes 
white.* 

Doctor Bdchanan thus describes it: 


♦ r.2:. 


t Embasfy to ri6e«, p. 160.; 


The 
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*'The gaydl gcrtfeniTly Ul heui #itJi the tnontfi pt^ By Dr Bucha- 

jefeting forward like that of a bttflhio; The hea«t, at the up* 
per partt is very broad aad Bat, and is contracted stiddenly 
towards the nose, which ia naked, like that of the common 
oow« From the upper angles of the forehead proce^ two 
diickf short, horirontal procenes of bone, which are covered 
witbhair. On these are placed the horns, which are smooth, Horn&» 
shorter than the head, and lie nearly in the plane of the 
. forehead. They diverge outward, and turn up with a gentle 
curve. At the base they are very thick, and are slightly 
compressed, the flat sides being toward the front and the 
tall. The edge n^t the ear \h rather the thinnest', so that a 
transverse section would be somewhat ovate. Toward their 
tips, the horns are rounded, and end in a sharp point. The 
eyes resemble those of the common ox; the ears are much 
longer, broader, and blunter than those of that animal. 

* Tbe^ck is very slender near the head, at some distance 
from which a dewlap commences; but this is not so deep, 
nor BO much undulated, as in the bos zehv^ ov Indian ox, 

^lie dewlap is coveredwith strong longish hair, so as to form 
a kind of mane on the lower part of the neck; but this is 
not very conspicuous, especially when the animal is young. 

*ln place of the hump, which is situated between the It 
shoulders of the zebUi thegayd/bas a sharp ridge, which 
commences on the hinder part of the neck, slopes gradually 
up till it comes over the shoulder joint, then runs horiaon* 
tally almost a third part of the length of the back, where it 
terminates with a very sudden slope. T!te height of this 
ridge makes the neck appear much depressed, and also adds 
greatly to the clumsiness of the chest, which, although nar¬ 
row, is very deep. The sternum is covered by a continuation 
of the dewlap. The belly is protuberant, but in its hinder 
partis greatly contracted. The rump, or or sacrum, has a 
more considerable declivity than that of the European ox, 
but less than that of the zebu, 

* The tail is, fx>vered with short hair, except near the end, Tail, 
where it has a tuft like that of the common ox; hut in the 
gay&lt the tail descends no lower than the extremity of the 
tibia, 

* The legs, especially the fore ones, are thick and clumsy, t.egs. 

The 
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Tlier fills* n«eii Uagg*^ tbao 4>we «f A* 

Th« binder p«rtifrewe«lMria peo|NcliQB tban tin (ontmdi, 
•ad* ewRig.to Uiet^tncliQD'^ th* teHy* the hinder-lcfi* 
ebhoogb in f«et tbe tbortcet* eiipw tfi be tjif lengeaB* 

. * The whole body in cenrad with# tbiefc coat of ihort heir# 
vlnch is lengthened ent into • meno on Ike dewlep. endintei 
0 {wndMibe tuft M> die eniief ^ bA Fnai the WMsifc 
of the head there dimgea* with a whirl, a bncii of latiiar 
long coarse hair, which Hca flat* ia a^nalljr hgbter cidoared 
than that which is adjacent, and extends towards the hama# 
and over the forehead. The geoersl colonr of tiw aninMl’ 
ia brown, in various shades, wbidi very often appMechcs to 
black, hut sometimes is rather light. Some parte, eqieeiallyi 
about the legs and belly, are usually white, bat ia difthrept 
individuals, they are very diffierently dUpesed. 

‘ Id the first column of the following table ia the ntmeBra 
ment of a full grown cow: in the second ia that of^ yaong 
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From the nose to the anmmit of the head 1 6 1 § 

Distance between the roots of the herns* ••• H Ut 41 $ 

From the horns to the shoulder*.. 3 ^ 3 0 

From the shoulder to the inwrtion of the tail 4 3 3 to 

Height at the shoulder*****.*. 4 9 4 7 

Height at the loina. . . ••4 4 4 2 

Depthof thechest****** ... 29 . -v 

Circumference of the cheat.fi 7 3 y 

Circumfereoee at the lokn**•****••*••*• 5 lO S 6 

Length of the horns. l 2 • • 

Lengthoftheean*****,****.*******.*... 0 10 • a 


Vistingutehin^ ‘ The different species of the ox kind may he readily dia- 

*he ^de»*of by jtbe following masks. Tha 

oou £uroptfH and /adtoa c^en hy the l*figth of their tails, which 

retch to the false hoofs; the vfnn^aB*ox by the gibboai)^ 
’ on its back j the bove$ msthatus, .oji^ pnanUhu^. hf 

, having their horns approximated at the bases; the ho$ grw^ 

viena by its whole tail being covered with long yilky haiif ; 
the bos huibalut, at least ^e iNdioM buffalo, ^ fay hajgipg the 
whede length of its home compressed, and by their being 

longer 
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imw fn»m sv oxi 
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fong^ tlita the' heady «nd irritikled; also bj its thia eott 
«r Klin tty hs ^lTit a by iti 

Cite tw%iti%it(i$ tty fiiatotag beird db' fts cbin. 

‘ Th^ of the yiyilf'b^i Hie tteiwMab’fee t» tHe grant Voice, 
of the Tifdten <nt, Irat a gMll dtoat nsenilbiei tha^ of the 
bailalei It is a kind of'lomng,*bat shriller, a^ not near 
ib tbbtt'tts‘that iff (be Sutc^|>eiui 6k. To tins, hnar eve r , the 
^kij^tlftp^ajbiel tanfib neai^r thkh it does to the bnffalo.* 

^fe rasnit df idqairies made by Btr. Macrae, at doN 
has b6en teoibmanickted by that gentleman, in the 
fttlloirihg aOsWet to q^testions which were transmitted to 
hlht. ^ 

4 

The|^i^ is }^d wild in the range of mountains that Native piare. 
fhrm tbe'eul^ boundary of the provinces of AroMti', Chit- 
tdgM^ 'fChktgaonJ, l^pitra, and Silhet. 

‘ Hie Cicit, or Lanctat, a race of people inhabiting the DumeuiLatoO. 
hflTs Tbifi^fately to the eastward of Cluitgaon, have herds 
of the gt^jjiU m a domesticated state. By them he is called 
thid', from whidl, most probably, iiis name of gayfU is dt~ 

V^bdt hs bell never seen on the plains, except when brouglit 
tiiere. By the JHagt he is nam^ /AmgmuiA; and by the 
Burma, mbwe. In the Hindu t'datm be is called gabay. 

It appeara, however, that he is an animal very little knowu 
beyond the Units of bis mtive ^untains, except to tiie in« 

Kabitants of the provinoes abovemendoned. 

* The gagd ie of a dull heavy appeannoe; bnt. at the Appsaruica, 
surame time, of a form which indicates much strength and 

activity, like that of the wild bnflalo. H^s colour is inva¬ 
riably brown, but of different shades. Aon a light to a dark 
tinge; and he firequently has a white ferdiead. and four 
white lags, with the tip of tfac’tail also white,. He has a Hib.u. 
full eye, arid, as be advances in age, often becomes blind; 
but if-is aneertaiu Whether fiom disease,'or from a natural 
, decay. Iffis dispoMdoD k gentle; even when wild, in his 
native hills, he is not considered to be a> dangeroos animal, 
Medirttendibg'tite Bppreridi of nan, mnefa less bearing his 
atthek. The Ctfeir Want the mid ones for the sake of their 
fftoh. 

* Thtf fagdf delights to range abont in the diickest fa- 
Mirts,'ivlien'lK btbwscs, evening and monia^ an the tender 

shoots 
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8hf»9ts avd-^eave* ^ 4HIEi^«nt abrubs.; a^doitt leedinf 
gt&M^.«:liiea4)e<^n gat'diaa^*' Tp avoid the noonday bea^ 
he retim to the deeuett shade of the f<^t; prefe/riog the 

* d * # 

diy^.M^Ii;vity of the hil) ito refiose on; rather than the low 
ttwacpp]!^ground below; and never, like the buffalo, wallow- 
ing in mud. 

Milk. , * T^e gajful c6w jj^ives very millr,^ and does not yield 

it long; but what she gives is of a remarkable rich quality^ 
almost equally so with the cream of other milk, and which 
it also resembles in colour. The Cicis make no use what¬ 
ever of tha milky but rear the entirely for the sake of 

Hide. their flesh'and skins. They make their shields of the bides 

Flush. of this uniiuul. The flesh of the gaydl is in the highest 

^stimutiou among the Cuds; so much so, that no solemn 
festival is ever celebrated without slaughtering one or more ' 
gayatSf according to the importance of the occasion. 

Turned loose. * The domesticated gayils are allowed by the Clicks to 

roam at large during the day through the forest in the-. 
neighbourhood of the village; but, as evening approaches, 
they all return home of their own accord; the young gag^ 
being early taught this habit, by being regularly fed eveiy 
Fund of soli, night with salt, of which he is very fond: and, from the 

occasional continuance of this practice, as he gk-ows up,^ the 
attachment of the gtiydl to his native village becomes so 
strong, that, when the Cuds migrate from it, they are 
obliged to set fire to the huts which they are about to leave, 
lest tbeir gayAls should return thither from their new place 
of residence, before they become equally attached to it, as 
to the former, ttirough the same means. 

Food. ^ The wild gayU sometimes steals out from the forests in 

the night, and feeds in the rice fields bordering on the hills. 
The Olds give no grain to their cattle. 'With us, the tame 
gay6ls feed on ca/4t (phaseolus eiox.^; but, as our hills 
abound with shrubs, it has not been remarked what particu¬ 
lar kind of grass they prefer. ^ 

Ar o ht^rs. e* * The KtWtts, in this province, will met kill the 
cics nild^ vrhich they hold in equal veperation' with the cow. 

the ail gay&U or se/oa, they hunt and kill, as they dw^tlie 
wild butblo. The animal here alluded to is aucUb^ apfr- 
ciet of gapd/ found wild in the hills of ChsOguomt a eon^ 

description 


J 


*4d^criptioTi'of which 'Wilf-'be gitM H^hiis \ 

hften domeaticatedand k, 1h*ai»peaiiine^nd dtsposM^ 
veiy^diiFerent frcih the coimhch gi^rf/y'^^wMcIr hM be^n^jeai 
described. The natiires cbH him fhh 'iufi jg^Al in cotrtro^ 
distinction to the gnbay. The Ciidi distni^ish Mn* by the 
name of sehU and the Mugs and Barmas that of p'^ha^r 
and they consider him, next’to the'tiger,-tb^tnostdaiigerotis aiulvei j liei-.e, 
and the fiercest animal of their forests;* 

t 

Mr. Elliott says: * I have sortie gnydls Browse, 

and, from their mode of feeding, I presume, that they keep 
on the skirts of the vaUies, to enable them to fend on the 
sides of the mountain, wliere they cun browse. They will 
not touch grass, if they can find shrubs. 

‘ While kept at Camerlah, which U situate in a level UtMimrcahilly 


country, they used to resort to the tanks, and eat on the 
sides, frequently betakiiig themselves to the water, to avoid 
the heat of the sun. However, they became sickly and 
emaciated, and their eyes suffered much; but, on being sent 
to the hills, they soon recovered, and, are now in a healthy 
^onditiorti They seem fond of the shade, and are observed 
in the hot weather to take the turn of the hills, so as to 
be always sheltered from the sun. They do not wallow in 
mud like buffaloes; but delight in wuteri and stand in it, 
during the greatest heat of the with the fronts of their 
iieads above the surface. 

.1 take this opportunity, while treating of a species of ox, Mi f;iki* df 
to notice an errour which crept into Kerr's unfinished trans- 
iution of the animal kingdom in Liiinsu^’s Systema Mn- 
tur^; and which has been followed by Doctor Turtop in 
translating the general system of nature by Linnaeus. Mr. 

Kerr described and figured, under the name of *bos amee, 
to animal, which, notwithstanding the exaggerated de¬ 
scription, given on the authority of * a British officer, who 
met with one in the woods, in the country above Bengal"*,* 
is evidently nothing else but the wild bufihlo, an uniitial 
commort throu^but Bengal, and known there, and lu 
the neighbouring provinces of Hmdostan, by the name of 
tflhiu* Though neither fourteen feet high, ai^Mr. Kerr ha»> 


• Kerr, page 356. 


^tited. 



mot -a Minr. 

ipitb«r«| on wImmo n&nnattOD hr i»* 

litdf ^ nor tmb le^ Ugh, u Doc^ 

Tnrihm* foUowing Xcrr'«iolnwicefr«n n dmwtog, onw^;. 
yot it M m huge oad mjr fermidoble aoioml, cooqiicuoiM 
for ita rtrength, ooaragei nnd ferocity. It may not be true, 
tint the buffiiloeB of Atia and .Xiirape eoostitote a single 
apecies; bat, ci»Uinly. tbearildaad tamebuffidom cf Jifi- 
dim do not appear to difier in aniy thing, e»:e[M the soperior 
Oooddeserip- ood more anaform figamof the wild aaimal. A batter 

deieription of the baAilo, than her yet been gtren, is per^ 
hi^B wanted} bat the dotornee of Kerr and Tiarton mast 
be rgeeted from ayMent of eeo/ogy, oa an erroneoas dov 
Bcription taken from a looM drawing, o rs i s t ed by the frag¬ 
ment of a skeleton. 


a 
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A cMcite ^ deiermining tie Figure u 

Body revolving round)anoiherm By a Corre^^oiukntm 


2>eficienry of 
Newton*s re- 
tearches. 


Forces con* 
ceineds 


To Mr. NICHOLSON. 

SIR, 

It is well known, that there are some imperfections in 
Sir Isaac Newton’s inrestigations respecting the figures of 
gravitating bodies, which' hare been supplied by Macfea- 
rin and Clairaut: the subject is, however still considered as 
di^cult and intricate, and the amplest calculations re¬ 
specting it have hitherto been too prolix, to be distinctly 
conceived as links of the same chain. I shall endeavour to 
point out a method of treating it which is extremely com- 
pendiotts and convenient. 

Neglecting in the first place the diurnal rotation, «a may 
suppose, that each particle of the bodv revolves in an eqwd 
orbit, so that its centrifugal force may be equal to tbu meaii 
attractive force > then the local irttractive force will great¬ 
er or less than this by a difference which murt obvioai^ be 
proportional to the distance from an eqnatmial plaae phi^ 
pendicolar to the direction of thh central bedyi a^ ten^ng 




mimfi sfyigfl. 

lareimve the body from thin ^*A rtcoad di sttt t W i i gi 

ibrre will alsaarisc from tbe^Mof parkllc^m in the di?«o* 
tion of the attrectiee fbvce^ which wHl tend towatda the line 
jouibg the centres^ and wiH/ be mnerf^ whme to the whole 
force as the distance from thia line to the ditttoee of the 
bodies* Now if each of these forceabe redticed to the dU 
refrtion of the circumference of the sphere, from which the 
fi|i^ure is supposed to vary bot fery'Httle, k will beovery 
where proportional to the prodnet of the sine and cosine 
of the distance from the equatorial phme, and when this 
distance is half a right angle, each of them will be half as 
great as in its intire state. Thus the gravitation towards the 
moon at the earth’s surface is to the gravitation towards the 
earth as 1 to 70 times the square of 6oj^, or tb 956<^17, and 
the tirst disturbing force is to the whole of this as 2 to 6o|, 
nt die point nearest to the moon, and the second as 1 to 60^ 
ut the equatorial plane; and the sum of both reduced to 
thedirection of the circumference where greatest, as 3 to 121, 
that is, to the whole force of the earth’s gravitation as 1 to 
10,334,000. And in a similar manner the joint disturbing 
force of the snn is to the weight as 1 to 25,736,000. 

Now if a sphere be inscribed in an oblong spheroid, the Indinatinn ot 
elevation of .the spheroid above the sphere must obviously be 
proportional, if measured in a direction parallel to the axis 
of the spheroid, to the ordinate of the sphere, that is, to the 
sine of the distance from its equator; and if reduced to a di-> 
rection perpendicular to the surface of the sphere, it must 
be proportional to the square of that sine;'and the tangent of 
the inclination to the surface of the sphere, which is as the- 
fluxion of the elevation divided by that of the circumference, 
must be expressed by twice the continual product of the 
sine, the cosine, and the ellipticity or greatest elevation, the 
radius being considered as unity: so diat the ellipticity will 
also express thd^fangeut of the inclination where it is great<- 
est; and the idclinatio^ will be every where as the product 
of the sine and cosine. 

If therefore the density of the elevated parts be considered Tides of a sea of 
as bvanescent and their attraction be neglected, there will be 
an equilibrium when the* ellipticity is to the radius as the **‘'"'***^ 
disturbing force, to the whole force of gravitation: for each, 
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the elevated 
parts. 


psH^le ututtted OD the Mrfaca wUl be actuated b^a^fbtoe 
pvecinsely equal and contrai^ lo that which urges it ia the 
direction of the iacltned sor&oe« Hence* if the daotity of 
the sea be supposed incoasiderable in coaspanloD with 
of the earth, the radius being 30,039,000 feet, the height of 
a solar tide in equilibniun will be 3'0]66 feet, and that of 
a lunar tide ^6097* 

We must next inquire what will be the effect of tlie gra- 
niation of the elevated pans, oq any givi3n supposition re« 
specting their density. Let us imagine the surface to be di* 
vided by an infinite number of parallel and equidistant oiv* 
cles, beginning from any point at which a gravitating p«ur« 
tick,IS situated, and let thar circles be divided by a piano 
bisecting the equatorial pkne of the spbcpoid; it is obvioue 
tlmt if the eleviitions on the opposite sides of this plane be* 
equal in each circle, no lateral force wUl be produced; but 
when they are unequal, the excess of the matter on one side 
above the matter on the other wit) produce a disturbing 
force. The elevation being every where as the square of the 
distance from the equatorial plane, the difference^ corre¬ 
sponding to any pmnt of that semicircle in which the eleva¬ 
tion is the greater, will be as the difference of the squares 
of the distances of the corresponding points of the two seibi-' 
circles, tlmt is, as the product of the sum and the difference, 
of tlie dktanres: but the suia is twice the distance of tlm 
centre of the circle from the equatorial plane, or twice the 
sine of the distaisce of the gravitating particle from the 
plane, reduced in the ratio of the radius to the cosine.of fhe 
angular distance of the circle from its pole; and thodiden*' 
euee is twice the actual sine of any arc of the circle, reduced' 
to a direction pevpendicuhir to that of the plane, that is,, ns* 
duced in the proportion of the radius to the cosine of thw. 
angular distance of llie given particle from the equatorial 
plane. From these proportions It follows, that, ia different ' 
positions of the graWtating particle, dhe effective ekvation 
at each point of the surface, similarly situated with respect' 
to ii, is as the product of the sine and corine of its ooguhr 
disUuBoe from the equatorial plane, the other quai^liiA eotN 


rwned remacming the sanio in all positimiS': the disturbing 
attsactionof idl dm psomioeot parts oariea dMVsIbre pre^ 


cisely 
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cisdf in this ratio, fbo nmttor wftich prodace^ it bringflil* 
intyt similarly arrangedi and varying only in quantity; coti» 
saqnently tha auoi of this atfracfiou and the original disturb¬ 
ing force both vary oia tho inclination of the surfece, and 
nay be in equilibrium with the tendency to descend towards 
the centre, provided that the ellipticity be duly commensu¬ 
rate to the density of the elevated parts* 

In the last place we must investigate what is the magni- 
tude of the ellipticity corresponding to a given disturBing 
force and a gi\eu density. It follows irom the proportions 
already mentioned, first, that the eiiettual elevation at eaoh 
point of each coneentric semicircle is proportional to the 
atnc of its distance Irom the bisecting plane; and secendly. 
that the greatest efliective elevation of each semicircle, for 
any one position of the supe-ficial particle, is as the product 
of the sine and the cosine of the angular distance from that 
particle, the diameter of the circle being as the and 
the diatknee of its centre from the equatorial plane as the 
eesine. It may easily be shown, that the disturbiug force, 
reduced to the direction of the surface, or of the plane oT 
each circle, is equal to the attraction which would be exerted 
by the matter coveringthe whfile semicircle to a height equal 
to hdkt the greatest elevation, if placed at the middle points 
for the elevation being as the sineW the distance from the 
bisecting plane, and the comparative effect being also as the 
sine, the attraction for each equal panicle of the semicircle 
is as the square of the sine, and the whole sum half as ^eat 
as if each particle produced an equal effect with that on 
which the elevation is greatest. We must therefore com- 
pnle the attraction of the quantity of matter thusdeter- 
miiled, supposing it to be disposed at the respective points of 
a great circle passing through fhe given point and the pole 
of the'spheroid. The immediate attraction of each particle 
heiflg inversely as the square of the chord, it's effect reduced 
to th^ common direeftott will be as the sine directly, and the 
civbe of the chord inversely, and this ratio being com¬ 
pounded' with that of the product of'the Cosine and the 
sqa)sre6f the sine, which expresses the quantity of matter 
at each point, the comparative effect will be as the cube of 
the sina atad the edaim directly, and as the Cube of the 
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chord inversely, or as the cube of the cosine of half the arc 
,8Dd the cosine of the whdle arc conjointly. If therefore 
vre caji the cosine of half the arc jr, the cosine of the whole 
arc will be 2 x* — 1, and the fluxion of the arc being 


2 A* 


t that of the force will be 


2 T* i* — 4 X* Jr 


✓ (1—XX)’ ..... ✓ (I—xxj ^ 

of which the fluent is (f’x* + f x* + ✓ (l—xx), as 

may be shown by substituting, in the reduction of its 

fluxion, —;-- for ✓ (l —x x): and while it decreases 

/ (1 —xx) 

from 1 to 0, this fluent becomes But in order to deter* 
mine the unit with which this quantity is to be compared, 
we njust consider the initial force as unity, and imagine, 
that it is continued through an arc equal in length to the 
radius; and we niu^t find the attraction of the solid con¬ 
tained between a circular plane and a conical surface, ini¬ 
tially touching the eflective portion of the elevation, and 
includllig it between them; the attraction reduced to a 
common direction, being iuitially half the whole attractive 
force of such a solid, as we have already seen of the con¬ 
centric circles considered separately. But the attraction of 
any slender conical or pyramidical body fqr a particle 
placed at its vertex, is three times as great as that of the 
same quantity of matter situated at its base; consequently 
the attraction of the supposed solid is equal to that of the 
circumscribing semicylinder placed the distance of the 
radius; the conical excavation being half of the solid, and 
the semicylinder triple of the cone: but the height of this 
semicylinder in the case of a particle situated half way be¬ 
tween the pole and the equator of the spheroid, is twice the 
jellipticity, the tangent of the angle of mutual inclination 
of the surfaces of the eflective elevation being initially equal 
to twice the greatest ordinate, because the product of the 
sine and cosine, when greatest, is equal to half of the ra¬ 
dius : the semicylinder will therefovg be equal to a cylinder 
of which the diameter is equal to that of the sphere, and 
the height equal to the eilipticity; and the contents of this 
cylinder will be to that of the sphere, as ^ of the eilipticity 
to the radius. Such therefore is the unit with which tlie 
di^turbing attraction is to be compared; and when the den- 
* sities 
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sities are equal, this force wil} be to the whole weight as 
T • ^ or I of the ellipticity to the radius; and the portion of 
the inclination remaining to be compensated by the firimi- 
tive disturbing force will be f of the whole, so that the 
ellipticity mast be to the proportional disturbing force us 5 
to- 2 . And if the density of the sea be to the mean density 
of the earth as 1 to tis the disturbing force, produced by its 

attraction, will be to the ellipticity as to 1 , and the pri* 

d 

mitive disturbing force as 1 —^ to 1 . 

The heights of the solar and lunar tides in equilibrium ofa ho- 
having been found equal to *8097 and 2-0166 feet respec- 
tively, oil the supposition of the density of tber sea being 
inconsidenihle, they must be increased to 2-024 and 5-042 
for an imaginary planet of uniform density; but' since n is 

in reality about 5f, atid j- nearly the ellipticity must be 

to the primitive disturbing force only as 1 to ^ or 9 to 8 i 
and the height of the sides in equitibrium *911 and 2-269 
rgspectively, and the joint height 3-18 feet. And when the 
surface assumes any other form than that which affords the 
equilibrium, the force tending to restore that form is always 
less by one ninth than it appears to be when the attraction 
of the elevated parts is neglected. The theory of the titles 
must therefore be very materially modified by these consi¬ 
derations, although they do not affect the general method 
of explaining the phenomena. 

These calculations are also immediately applicable to the Ellipticity fnim 
figure of an oblate spheroid: for it may easily be shown, 
that the difference of the elevations in the opposite halves shy of' the su. 
of each semicircle is precisely the same in an oblate as in 
an oblong spheroid of equal ellipticity: so that the ellipti- 
city must here also be to the disturbing force, where it is 

a 

greatest, as 1 to 1 — —, or to the centrifugal force at the 

equator as 1 to 2 Thus, the centrifugal force being 

Tijr, if the density were uniform, the ellipticity would be 

9 

I* 

xH; but since it is in teality about 2 —^ = Hh “"‘1 
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n s 1*32« n im^ying here the mean denuty of the eartli 
compared with the meau deniuty of the elevated portion o£ 
the spheroid, which hence appears to be about three ibuitiia 
of that of the whole earth. |t » oSvious that, in thi^ 
case as well as in the former, if the density of the sea were 
two thirds greater than that of the earth, the slightest dis¬ 
turbing tovLt would completely destroy the e{)uiltbriiun» 
and the whole ocean would be collected ou qpe side of the 
earth. 

I am, Sir, 

- Your very humble seryant, 

A. B. C. D, 
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A simplei 


Description ^ d new Compensaiim Pendm^m; by JLteufe- 
nant Henhy Kater. Communicated by the Author. 

Since the first application of the pendulum to clocks, 
numerous attempts have been made, to correct An errour 
arisviug from a variation of temperature, whidi, by contract¬ 
ing or dilating the substance of which pendulum rod is 
composed, occasions the clock to go faster in cold than iu' 
warm weather, and consequently to vary considerably in its 
rate at differeat seasons of the year. 

The gridirou pendulum, now used in almost alKyeguIar 

observatories, though generally supposed to be the best cal- 

, * 

culated to remedy this inconvenience, is complex, and re¬ 
quires the greatest, nicety in proportioning the brass and 
Steel rods (ef which it is composed) to eadi etber; it is very 
expensive; and, if it should he badly constructed at first, is 
incapable of nt^ustment. The mercurial pendulum is not 
so liable to the last of these objections, for, if thq quantity 
of mercury should not be found exactly to compensate for 
the expansion of the metallic rod, a. little may be added or 
taken away; but then it must require very numerous trials, 
before an accurate result can be obtained. 

These consideratiopa iaducedme, to tarn mj atteition to 

the 
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th« amd to ondcetow t» oonstmet * p«Kl4ltnB* 

trht«h should uoite siiopltcit^ Md dieopnesSttnth the cap** 
Ulity of faelug eamly and oeeunitely adjusted* • 

Wood hat been long fcnotni as 0 Substance that expcmds 
less than any other with heat; and from this property many 
pendnlum rods of titne-pieceS hOvO been made of wood, and 
found to anewet remarkably ; but it is surprising^no ad- 
Tantage has hitherto been taken of thisknowledge» to apply 
a Compensation, which might counteract the snaall expattaion 
to which a pendulum of wood is liable. 

Wood therefore, if it can be rendered perfectly imyier- 
vious to mobtiire, appears to be by tar the best materia b 
that can be used for the rod of the pendulum; and^as xitic 
is a metal which suffers the greatest expansion from an in¬ 
crease of temperature, I consider it preferable to every other, 
that could be employed as a compensation. 

The first step was to ascertain accurately the quantity of 
the expansion of wood. Os I could find no experiments mi 
the subject at all satisfactory. Few this particular purpose 
a pyrometer was use«l, which it would be unnecessary here to 
describe, caleiilated to receive a rod of wood four feet in 
length, one end of which was made to act against the shorter 
arm of a lever^ causing the longer to describe an arc, the 
divisions of which might easily be read off to the thousandth 
part of an inch. 

A rod of very dry and well seasoned white deal was pro¬ 
cured, free from knots, four feet in length, three quarters ef 
an inch in breads, and a quarter of an inch thick. Each 
end was exactly squared, and covered with a thin flat {flute 
of brass. This rod was exposed in an oven to the tempera¬ 
ture of 23^9 and on measuring it in the pyrometer, it Was 
found to have cotittucted; it was therefore replaced in the 
oven, and sufiered to remain a long time till it appeared a 
tittle discoloured, in order to dissipate all moisture. The 
temperature of the dven was then examined, and found to 
be still 235^ The deal rod was now quickly remov^, untl 
placed in the pyrometer, where it remained a sufficient time 
to Squire die temperature of the room, which was 49®,when 
the space described in the interval by the loAg arm of the 
lever, was registeted; and in tiiis manner by two expen- 

inents, 
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expftrided meiita, which gave< precisely the same result, the expansidp 
•0049 of 4 feet of white dtsal was determined to be 0*0!^()5 parts of 

of hM. 186^ of Fahrenheit's thermometer, from 

which by proportion we get 0*0049 parts of an inch for the 
expansion of one foot with 180° difference of temperature* 

I shall now attempt to give a general description of tl)e 
pendulum, and then proceed to a more particular account of 
the manner in which it is constructed. 

A B C D, PI. V, fig. 1, is cast in zinc. From A to B 
is on#' inch; and from C to D nearly two inches; The height 
of A C is ten inches. Above A B a piece of brass is sol¬ 
dered, an inch square and half an inch thick, through which 
a hole is made four tenths of an inch in diameter, and tap¬ 
ped with a very fine screw. A cylinder of zinc, E F, about 
two inches and a half in length, has a screw on it to fit that 
in the piece Ox’ Vnnss as accurately as possible. This cylin¬ 
der should be carefully turned in a lathe, on a hole as a cen¬ 
tre about the eighth of an inch diameter, and made quite 
through it; the top of the cylinder to the length of a quar¬ 
ter of an inch is filed square, for the purpose of more readily 
turning the screw with a key, or pincers: and there is a thin 
plate of brass, represented at c, d, which screws on the cy¬ 
linder, in order to fix it firmly at any height. 

In the bottom plate of zinc, G D, a hole is made half an 
inch in diameter, through which the pendulum spring pas¬ 
ses, and the whole is fastened by four screws to the cock of 
the time-piece, which is represented by fig % and which is 
cast for the purpose with the addition of u plate of brass on 
which the compensation rests. 

A steel wire, g. A, with a fine screw on it, passes through 
the hole in the cylinder of zinc, by means qf which, and 
the nut below g, the pendulum is shortened or lengthened. 
The watch spring, which supports the pendulum, is fastened 
to the steel wire at A, by means of a pin, and, passing 
through a slit in the plate of brass od which the compensa¬ 
tion rests, is attached to the end of the pendulum rod in the 
manner hereafter described. 

The rod of the pendulum is made of white deal, three 
quarters of an inch broad, and four tenths of on inch thick, 
and is c^iosea perfectly free from knots, and well seasoned. 

Previous 



K«W MllDVtVIl* 


Slf 

previous to its being reduced to the exact diqaensions, w to PenHulua 4a 

be baked in an oven, till the suriace appears a little charred; 

and as it is of the utmost importance, that it should^ be rea* 

dered perfectly impervious to moisture, the ends are soaked 

in melted sealing wax, and the rod, being cleaned, is coated 

several times with copal vamisK 

• The top of the rod is to be divided with a very fine saw, 
to admit the spring of the pendulum, where jt is secured by 
two or three small pins passing through it and the spring, 

4 nd ri vetted on each side. 

The wight of the pendulum is of the usual form, and 
pierced to receive the rod, which is immovably fixed to the 
centre by means of a screw, passing through it and the 
weight. 

The length of the pendulum is regulated by the screw 
and nut at the top; but there is also a screw with a less 
weight at the lower extremity of the pcndulimi, in order to 
adjust it with greater accuracy in the usual maurif^r. 

Now it is evident, tbut, if the part which is made of zinc 
be so proportioned to the other materials of wliich the pen¬ 
dulum is coiii])OBed, as to undergo an equal expansion with 
any increase of temperature, the pendulum will always 
inaintain the same length, and its oscillations, as far as tern- 
penitureis concerned, will be peiformed in equal times. 

In order to discover the length of zinc necessary to efl'ect rainiv.fmn of 
this, let the steel screw, g, A, be y'5 inches long; and the 
spring 3 indies, muking together Pi'5 inches, Then, as the fur th'-' roin- 
expansiou of zinc to steel is as 353 to 147, we shall have 

147 X 1 ^^’5 * 

- 5 -w 2 inches nearly, for the length of zinc re- 

quired to correct the expansion of the ziee/employed in the 
pendulum. Next, as tbe spring will extend about two 
inches below the plate of the cock of the time-piece, whence 
the length of tbe pendulum is measured, there will remain 
about 37 inches of d%al, and the expansion of deal being to 

thBtofzincas49to353,wehave-^-nS’l inches nearly; 

353 

which, being added to 5*3 before found, gives 10*3 inches, 
the length of zinc which will counteract the expansion of 
,the whole pendulum- 

The 





MU 

of 

%b« zinc inoy 
%e altered. 


P^inctples oHts 
adjustment. 


Another mf>dc 
01' applyinj.'; 
zme :is a coni- 
|)(*usaiU>ii to d 
wooden rod. 


Thw compen- 
Mtian describe 
«iL 


- Tlifr length nf thn *<tic ttiry %C' varied by mnena ftf'the 
fiCrew EF, and ^aperisnee dtme can deternrine, whether ttre 
compefMaricn iMHCCttrate, f(Hr,iftheclock befontidtngvihiill 
warm weather, it ia evident, that the zinc is too long, and to 
correct it the sew^ E must'be advanced; and vtee verte. 
The quantity of the alteration requisite may be very neorty 
determined by knowing how much theclodc hm varied Abm 
its regular rate during a certain period^ the Aifterence ef 
temperature, and the measure of one revolution of the 
screw E F, which last should be previously ascertained with 
the utmost accuracy. It is scarcely necessary to add, that 
tbe pendulum must be as much raised by means of the nut 
below c, as it was lowered by shortening the conipensatfom 

There is another mode of applying a compensation fuf 
zinc to a rod of wood, far toore rimple than that already de¬ 
scribed ; but it appears liable to some objections, which ex* 
|>eriencc may perhaps prove to be unfounded. The rod is 
mode of deal prepared in tbe manner before mentioaed, but 
is suspended from the cock of the time-piece in the common 
way by a spring one inch in length. 

A squaje tube of zinc, represented at hg. 3, is cast seven 
inches long, and three quarters of an inch square; the tnfer- 
Nfli dimensions of the tube are four tenths of an inch each 
side. The lower part of the pendulum rod remains of the 
same thickness^ but is cut away on tbe two sides for the length 
of seven inches, so as to slide with perfect freedom in the 
tube of zinc. A piece of brass, rather more than a quarter 
of an inch ihiok, is soldered to the bottom of the tube of 
zinc at C; and a bole with a fine screw is made through it 
similar to that before described iu fig. 1. A cylinder of 
zinc of the same description as £ F, fig, 1, but only an inch 
and a half in length, is made to screw into the piece of 
brass just mentioned^ and a thin plate of brass screws on 
tl>e cylinder to prevent any shake after tbe length of zint* 
necessary for the compeiwation shall 'nave been accurately 
determined. 

In the two opposite rides of the zinc tube two small grooves 
(o, A, fig 3) arc made with a file at about the eif^th of^alti 
inch from, the top of tbe tube, and ^raHCtto it, afid oboht 
the twentieth df an’inch in depth. ' ‘ 

A piece 
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A piece of iTon» \% forged ^oe foot long, lialf of wbidi \n TMs 
Dwde of the Mme «is« «%.the «i»c ti»be is ttienmlfy, tod the 
remainder of the s^im dunenuons aa tha uppet past of tho 
pepduluio rod* This iron being placed l^tween the pkiea 
pf brass, which form the weigl|t of the pendulum, the lead 

cost around it, and the iron is afterward forced out, leaving 
a recepucie (pt the tpbe of aiac, v^hich eitteads €Mmciljf to 
thp centre of the weight* 

The brass plate at the back of the weight of the pendhi* 
jipm being taken qlf, a square opening (the upper part of 
frhich is ip a line with the centre of the weight,) is cot 
through the lead into the receptacle for the tube of elnc; 
pnd the tube having been made to elide with perfoct freedom, 
pet without any shake in the receptacle, it is passed upas far 
as it will go; and marks beii^ ipade opposite the groves a,ft, 

^ 3, as represented at lig. ^ correspoodiog groves are made 
fu the lead with a gouge of the pro{»er size, into which a 
amall quantity of melted lead being poured, the tube of 
zinc remains firmly secured, and of course can expand in no 
Other direction than from the centre of th^ weight down* 

^ards. 

In order to restore die lead, which was taken aWay in 
tnaking the square opening; a piece of card paper is cut so 
as to cover the zinc, and the opeinng may then be filled with 
melted lead (beiug careful that it is not too hot,) without 
any dangCT of its uniting with the tube: the back plate of 
pie pendulum weight is then to be replaced and rivetted. 

To the lower end of the pendultrm rod a ctp of hnres rs 
firmly fixed, from the bottom of which a strong steel screw 
proceeds, which passing through the hole in the ciylinder of 
ginc, the weight is supported, and the pcndntwm regulated, 
by a nut ia the usual manner; and a small octagoml plate 
of brass is soldered to the bottom of thecy4inder,to prevent 
^ mt from injuring the trine, as well u to divide each re- 
aalatioo of the scred into eight equal parts. 

To determinethe leiq^th of zinc required fora compensation Di-tcrm idamoii 
pf this form, that part of Uieateel screw included between ^ 

the nut and the end of the deed rod mMt be coHsidere<l, o»ii|)eau<uioti. 
This we will suppose to be two inches, which will leave half 
an inch, by which the length of the pendulum may be vu. 

ried: 



Mode of ad- 
jiihlment. 
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ried; adding; thla to one inchi^the length of the spring bjr 
which the pedulutn is suspended, we have three inches of 
steel; and the expansion of stee! to zinc being as 147 to 

147 X 3 

353, we have —r - ■ z: 1'25 inches nearly for this part of the 

3o«i 

correction. 

The deal rod will be about 44**5 inches long; and its 
expansion being to that of zinc as 49 to 353, we have 

inches nearly for the length of zinc neces- 

sary to counteract the expansion of the deal, which being 
added to 1*25 inches, before found, gives 7*42 inches for the 
whole compensation sought. 

The adjustment is edected in the same manner as before 
described by means of the screw E F, by which the length 
of the zinc is either increased or diminished; and below the 
large weight is a smaller one, for the purpose of regulating 
the pendulum to the greatest nicety. This small weight 
may have a tube of zinc attached to it, on the same princi* 
pie as that of the larger, to correct the expansion of tlie 
steel screw, if it be thought necessary. 

The chief objection to this pencfnlum appears to be, that 
the compensation is partly enclosed in the weight, and con¬ 
sequently is not likely to be so soon affected by any sudden 
variation of temperature, as it would be if it were exposed 
to the immediate influence of the atofosphere. But it has 
iiilvantnge>. the advantage of being much shorter, and far more simple 
in its coDstruition, than the one first described, and is there¬ 
fore 6n the whole perhaps preferable. 

The rompen- If it be thought more convenient, the compensation may 

divided, and half placed between the weight of the pen¬ 
dulum, and the other half on the cock of the time-piece; 
and the nut for regulating it may be either above or below. 
Advantage's of Expenmeuts in regular observatoiies can alone determine 
the relative merits of this pendulum; It certainly possessea 
the superior advantages of economy, simplicity, and ease of 
adjustment, and there appears evtry reason to belteVe, that 
it may be found at least equal in point of accuracy to any 
that has hitherto been described. 


Objection to 
fill' couipensa- 
tiou. 


Exeter^ Aprils 1808. 
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UVLM CUCUMBER* 




Exlract of o Letter from 3fr. Aston of Tpswichy giving 
an Account of a Mule Cucumber^ and other Objects. 


I Have taken the liberty of sendin^^ you a curious produc- CwiJou* natural 
tion of nature, which was produced in the following man* f 
ner; Mr. Chapman, the proprietor of very extensive pineries 
in this town, had growing in one of his hot houses a plant of 
the cucumis colocynthis (coloquintida, or bitter apple), cJiiquiillida* 
which happened to put forth a male blossom a day or two im|jr(r|rnated ^ 
before it was removed into the open air. In the same Iiouhc 
there were also growing some plants of the cornmon cucum¬ 
ber ^Iso in blossom at some distance from the other plant. 

It U supposed some of the farina was carried by a bee from 
the blossom of the coloquintida to a female one of those on 
the cucumber, which thus became impregnated, and pro¬ 
duced the fruit I send you.^ Mr. Chapman says he noticed 
the cucumber when about an inch and a half or two inches 


long, and it had every appearance of becoming a very fine 
fruit, but soon afterward it began to swell, and continued to 
do BO till the other day, when he gathered it and presented 
it to me* 

1 hud some thoughts of sending you a drawing of it, but, 
as r am a very indifferent botanist, it struck me, that )^ou 
would not be able so well to understand its nature either by 
delineation or description, as by seeing the fniTt itself.^ Mr. 
Chapman is an intelligent man, and has been for many years 
engaged in horticultural pursuits*. You will perceive it is 
what is called a mule fruit partaking of the nature of both 
the parent plants. See PI. V, fig. 5* 

If you should be of opinion, that it is a circumsiance 
worth mentioning in your Journal, 1 beg you will do it in 
any.manner you pl&se, and in a way that you think will be 
most easily comprehended by botanists, to whom most pro*^ 
bably the communication will be found acceptable* 

t 

f 


* This Effect, I am informed is not nofreqaent, aod is ascribed to bees. 
Wiiole beds ot melons have in some instances been thus spoiled. N. 


When 
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Pyrites on the 
shore at Hat- 
mlch. 


Sfeawatcr ap¬ 
pears to assist 
in its formati* 
coaveMing 
mooA^Sic, into 
P3fuiefi» 


Two mistate- 
lucDts ill the 
last letter of 
Dytiscus« 


Wh«n I vTAa in Liondon you may perhaps recollect I men« 
timed to^you» that considerable quantities of iron pyrites 
were to be found upon the sea shore at Harwich. 1 hare 
ewbraceSl the present opportunity of sending you a tmall 
specimen for your inspection. It would be curiUus to as** 
certain the true theory of its formation. From the little 
observation 1 have had an oppottanity of making, I am per^ 
Buaded its formation is considerably aided by the seawater. 
Pieces of wood, bone, &c. become conterted into it by time, 
and lose every trait of their origin, except the shape of the 
grain, which in many specimens is nicely preserved. The cliff 
above the shore appears to be almost entirely composed of a 
blucish soft clay, which is continually crumbling and foiling 
down upon the beach, and is washed by the waves, and I 
think a curious observer conversant in mineralogy might 
easily trace the formation of the pyrites by gradation from 
the clay, as pieces may be found in several different states, 
and it appears to he influenced by the alternate action of 
the air and sea water, but in what way 1 .am entirely at a 
loss at present to conjecture. • 

/ 

Ipswich, 6/A of June, )808. 
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Letter fiom Professor Vince, in Reply /o-Dyt 19 CI 7 S« 


sm. 


.1^ 


To Mr. NICHOLSON. 


X Shalt esteem it a favour, if you will insert a few temarks 
on the observation^ of Dytiscus in your last Journal, en« 
gaging not to trouble you again on this subject, " / 

In the first paragraph there are two unaccountable inisri&f 
presentations, for I would not charge Pytiscus witb doidg 
it wilfully. He says, ** the two first terms of the series vetg ' 
possibly allude to the two first terms of the only Two series 
which are to be fopnd in the essay, these two terms hwving 
been already mentioned as sufficient ffir determining a/lte 
/orcr.** Now 1 liave put down the first terms of thue of 

the 
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the wries, with -4- &c.« mecmiog, of course, that the other 
Wl«ss and terins were to he sil^plied, as I before remarkiNit 
aad which it is atfange Mr. D. thogld have forgotten* And 
aecondly* I have never mentioned, nor waa it possible [ 
could mcetion, that the two terms allnded to are sufficient 
to determine .the ihree; a further proof with what little aU 
tendon Dytiscus has read tlie essay. 



wm 

— + &C. may Ctfr- Ann«^nw«if 
^ his crit)UQ(»Uh. 


vary as 


—f if all the Greek letters after the first be- 
<<* 


come inconsiderable, and our author has virtually confessed 
in his essay, that they do become inconsiderable.'’ «Thc sc¬ 
ries certainly can not vary as The quantities /3, y, Icc. 


are very small, but still finite, and can only be rejected in 
qn approjpimatian to the law of force. The law of gravity 

raries {tecuratefy as and the series can never give that 


law, as 1 have proved in Art* 11. 

Farther; As to the difficulty of extending the law to Anotnri i*nTi' 
the iatevnal parts of the sun's substance, it is perfectly oh- 
ceoiUf that.the law of density, as well as that of the force, 
must be supposed to change at tfie surface of every malei iul 


body, long before can become equal to P.” Not per¬ 
fectly obvious. When we discover sudden variations of the 
laws of nature, it is not that the/>riiRary cause iVnccess^rily 
altered, but that some of the circumstances under which it 
nets are changed, as in the present instance. Witliont con- 
aidenng the cause, we know, that the attractions of every 
two particles of matter composing the sun's body vary in- 
verfely us the squares of their distances, and at the same 
tsiM cp^tute q whole fqrce, which, to a body external to 


tTia son, varies as and to an internal body, as a. It is 

not thevefoise necessary, that the law of attraction of die 
eouftituent paitides should vary,, in order to produce these 
deferent burs of force. According to NewtoUi any two par- 

licle'i 
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fields df tnattf^Fy either both within n bodvs or' one ^tithirl 
k^d the other wifljont, ten^ t^ard each ^ther by the same 
few of force, and therefore the eaiise of'that tendency, that 
* fe, in Mr present consideration, the variation of the density 

df the 'fluid, must in both cases be re^nlated by the same 
whkh wouU law. If we were to adrhit the position advanced by l)ytis- 

toninacontia* would involve Newton in a contradiction, and instead 

diction, of afTectine^ the troth of my proposition, wouJd further tend 

to confirOi itl. To change the law of density imfRcdiof^/y, 
* wouldi be to substitute two fluids instead of one, such a 

change necessarily implying a change of the fluid; for what 
better criterion have we of dlfleren^ fluids, than that their 
constitdrioiiB are regulated by different laws? defend 
his objections, Dytiscus makes an assumption totally incon¬ 
sistent with Newt on*s hypothesis. * ^ 

1 do not think it necessary to make any farther remarks 
on the observations of Dytiscus, and I must make ah apo- 
, logy to mathematicians for having said so much; but I was 
induced to do it upon this consideration^ that they might 
uet mislead those who are iguortint of the subject. 

I am, Sir, 

Your obliged humble servant^ 
Cambridge^Q JunCt 1808 . « S. VINCK. 


XIII. 

Ceriam Improiamentt in ChrommeierSf by Daniel Derinq 
JVIatuew, Caius College, Cambridge. In a Letter Jrom 
the Auilior. 

♦ * 


Chronometers 
have been 
l^reatly ini- 
jirgrcd. 


I I 

SIR. 

The degree of acouracy, to whic|| chfonbnieters htte 
been brought within these few years, may appear to be the 
utmost to which, in a machine so complicated, human aH 
could extend; but as ^navigation has deri\*ed great advan¬ 
tages from improvements made in them, I have bee^ 
tempted tp make some alterations in their coustructiou, the 

superiority 
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■a pwfari tyf ivfaielt I IcwM 1%|I iMr cwiM tvaANt t» 

B»«. * • > ’ 

The principle of Mh«Ma^ge'e free eern p Ot C rlf t f«ee 4te Mmige'eiaef^ 
Jeanlalf eol. IL p. #6) K I b e tfO Xi, to be tlM best • 

that WM ever ofli^ w fnblici but He p ft nfb ra mm bU 
net been fmibd to be enperiee to irtbei% tttot ob 
•econitt of tbem bring eo tonnjr pivoti nod epringei aBd eri ^ 
nctotant of it* ‘tripiiteg» bheooe it cannot bn 4e|iaaded 
npon. Mr. Arneid Mya» he has nude hie ppadolam ipring ArauM't. 

M, that the ribratiomare peribnocd in the saine time when 
the nudn spring is weafcy as when it it strong. This per* 
haps may be in some degree accomfdiahed bjr vety Ana 
workmanship* and akgreat many tnals, bat the matn'spring 
is not detached from the balance; and on this acconnt I 
think the title of being detached is not correct, as the uahi 
spring keeps up the action of the balance. 

My altorations and improvements, if I may so call theasi Pnnciplei of 
Gonriat, 1st, In reducing the wear and Aietioa of gfr, *^* *''^*"’''*’ 
Madge's escapement, and patting it into a more simple fcmh 
adly; In applying my eqoaliriOg maintaining powers in 
such a manner, that tension does not alter thrir strength. 

Sdly, In eeearing the locking of the tooth against the de^ 
tent. 4thly, In stopping the holef with hard platina. 

For these purposes I have two escapement wheels, equal Description of 
and similar in all respects, as seen in PI. VI, Ag. 1. c A, 
ft B, c C, d D, e E, / F, represent the teeth of the two 
wheels, whidi are so placed, that the tooth A of t^ upper 
wheel is exactly between the two teeth a ft oi^Re Iqitito 
wheels Tliese teeth are prevented from rerolving round by 
the tsto detent pallets G H, which turn on n pin, and eolM 
centric with these detent pallets the pitots of the vetg# * 

tom, which is in the form of a crank as at M, or more 
plainly at Ag. 9. y y are two joints at the ends of each of 
the arm of the pallets G H, in which the pieces « jr are 
screwed, so os to alloV a free motion. These pieces are 
Axed'to the ends of two tprings K L, which are made simn 
lar to the maii^ spring in « gun lock. Each of theso springs 
torse open n «, as toon at K* Ag. 3: end the spring 
is aoade stronger or wenher by the regulating screw n. The 
•tod Ml is' made of brass and the screw is steel, thereroro 

Von. !KX.—July, 1809. Q the 


tKimnwaiM mi 


!(£ manner of 
acting. 
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coantiract the altaodoofl of the epiingB by heat and QoUip 

tpitfauflb The wbed hmg 
propdled by the n^iun eprinf in the direction of the orrav 
otfd thedetodt of iheiipal^ 

kt H« the bilaQee'tqr h» vtbratioa> knocks out the detent at 
offd* at thk AMiit tike tha tooth £ rai^edier^allet 0» 
tin it comes to Its detent. In the mean tim6 the balance 
caivtiea the pallet H through ik seniiitbrntioto^ and m fol-» 
lowed'babk by the pallet as far os theism of the wheels- 
between the keth de# this gives the balance force anAcietit 
to knock out the detent of the pkllet Qi and the 'same- ac-. 
tion and reaction will continue so long as the moving power 
, acts. 

To prevent any possibility of the wheel tripping, I put two. 

» banking pins as at g on the arm of each pallet, which pre¬ 

vent the pallet from going fo^er back than is necessaiy to 
allow the tboth to raise up the pallet to its detent, by meatis 
of the catches p p, the end of which is a fine tender spriag; 
and I make a circular piece to project out from the catch, 
so’that the crank in ita vibration first raises up this'catch, 
and keeps it up while it j^cks out the detent. ^. 

Oi's'*caiwmera^ Having explained the action r>r my scapement, I will now 
' state a few of the advantages, which appear to me to arise 
from these alterations. 1st. By. making use of a double 
wlieel, I not only reduce the wear of the teeth, but 1 can 
ia^th;.) place my detent palleis and back springs so as 
not to interfere with one another, and I can have the pallets 
to turn upon the same centre. 2d. Straight springs trrvl- 
wa}^ preferable to a spiral one, where they' can be used, 
bccilase they ate not so diflScuit to make, and thar strength 
^an be-altered by adj.u8tmg screws, which capnot^be done 
when spiral springs are used. Another advantage gaiaiifl by 
using straight springs is, that the cohipensution may be put 
to tlie ^pmgB^tbe^selves, wbjeh is pK^ayi^bIeyt 0 ja,coipp|n- 
«), thf ,b,lai}pf.. , , 

Ol.j.-.4ions an- , .4?!?]!^ *jw*ngi Mw. prewn* bwth 

against the inclined plane is equal, and will therefore wear 
the face of* tbe^Uet equally. I am aware, that many 

objections 


bu «red. 



irti-ainaaf 
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•lijeettams liill be spnlig^oB iicoonnt of thmk 

bring 80 many joints; but aa tbaro oraat be cither rob 
of the spring up and doola \he back of tbe palleOfe^pa dooi» 
bte joint: the latter snOtkod iareertualf fMfenMo 4o ^tbe 
Ibnner4 \ ^ « • .* 

^ ht Mr. Mndge's watohesf ^adjufiting of bis aoiiHtarf De^ct la 
spring to prereot tripping was otae reason, why riiey fror^'^'** 
quenriy stopped; for when dean, the main spring was, ad* 
josied justto raise up the poUets to their detent, and these* 
ibre, when the oil got more teoacioai, .and the works got 
dirty, the main spring had not power' to ruae the pallet; 
the consequence of which was, the watch stopped. 

The peoduUim spring is generally allowed, by workmen Psndulaia 
to be the most difficult part of a chronometer to make and 
adjust well. The two back springs answer the purpose of 
the regulating power, as well as the maintaining power. 

As platiua is the closest grained metal we hare, apd it Preference 4 
can be drawn very hard, 1 prpter stopping the boles with pbtiiu, 
it. It burnishes veiy fine, and oil has no chemical action 
on it. 

If you think these improvements worthy a place in your 
Philosophical Journal, by inserting them you will oblige 

4 

u Your sincere friend, 

a 

DAN. DERING MATHEW. 


XIV. 

. *1 ■ ' 

VbmrvatUMS <m ike Pastibililtf coUecting a certain Quati- 
■ tktf of Sueciaic Acid, during tke Preparatiau tf Amber 
Varukh, wkkmt.aug Irgury to tke Quuiitg of tke Varuuh: 

. by Mr. Planciu, <f tke Society if Apotkewiee, Pa- 
rie*. 

HEAVING had oeoasion latelyto aasiat m the fabrication suecinic acid 
of a large quantity of amber vamiab, I remarked, that 
during the proceBS, and till tit, heated ■ nibttaaoe bid ac- 

. *Aniulssfie Oiinae,wol.Xt{QC>-pi40. 

Q 2 quired 





Q# Aii» «ci9. 

ft dftftl of sftcn-* 


No advantage 
ha^ 1 >een made 
oi tins. 


m 

privcd of jU 
acid. 


Much nf the 
a( id loM 111 the 


q4Mrp4 tha prvpw 4«g^' df 

nift •(h4iW m»U ...■>< 

. jMeqft^KiWHU oebo hpa oidcbiC «»ut hove had the o(>. 
portaiN^ qC.abs«8vii^tIi«.aaM thi a g ; -but whother firom 
not knowing the true nftture.and properties of this salt, or' 
fnpip, cdosideting^ it aa ofiential to the goodness of the vori 
uiih, VQ one. et leaatihut I keov of. has thosight of turn* 
Ambfnn vsT- mg ij (o advnati^;q.i U wonW he'a «)t8V4ie however to 

bf lowUy d^' thot good vanush ought to be fc«e troni mociiste 

afj4: tOU tfte contnwy it is very probable, that at the time 
w^ipii the drying oilond «U of turpentine are addjed. to in¬ 
crease the floidity of the ftotber. tl^ opbiitanoe m stUl capt- 
ble of furnishing'it, and even in sora.e ^suintity* 

1 ahoald be wandering feom the puepose of thift nntKC. if 
1 were to detaH the various processes employed for the nre- 

coinnton way ,, ii_vs 1*^1 t 

oi nuking. parabon ot this 1 siaU o»ly say^ tbat, aa the; 

procew zvfst coipwoxUy conducted on aa open Are, and 
in m open ,|;JlAzed eartbea vfmelg tiK mouth of which is 
iour os Incliua. ia diamoterg when the matter it auili* 
ciently heated« of tlie acid get firoe is carried olf and 
lottdn the wCg wbj^ a Idrecable quantity adiheres to the 
sides of trim matrass in t]ui fisna of very slender ueedlesg 
sufiSciciutly whit4^ to requi^o 00 pqjgficotion*. 

Illb. of amber Every matiuss coDtakiihg 24 oc#^ which is the common 

90 * V*^of*ocid 90 grains of acid, without any 

withoui^detri- injury to tlie quality of the varnish: u fact of which 1 have 
ixient. satisfied myself by several trials made in my own lahora- 

tory, 'aaK as in that of Mr. Tonnelier, coach painter, 
Proncr time of M^ho'is well skilled in tlie subject. It is proper to observe 
coUci.tjijg it. hero> that ww ought to collect th^ sueoime acU. as at is suIin 
limecU^ which takes place a liitle before the oddttbn of the 
ovigeniaedor drying oih It thisropwratitm were de&rsed, 
tl*e*grestor *part >f it vrould be lof^ In fret, the morion 
^of die spatula necessary to mix the oil with the amber 
w'onld separate a great deal of the afrid: Hud there is no 


Arif) pure ms * *fbr acid obtained is suflirlentlr pure whrn the sescel is neWf but^ 
neu vessel. it ifi iDor^cotoorpd ti suU^Sent opcriiiotis. It may then be pttrifled 
er best, i^ceordfiif a> tho method iiuHostsd by FuU. The artists who use co|^ 
per rnatrav 8 «*s will find an advantaite in it| for thcbe vessels being 
/norc cdadiy dudiied, they wilktenauas to furiusU khe same product. 

hope 



miutm tint wen. 


hope of collecting any after the oil of turpentine it added* 
as this oil, partly converted i^to vapour by the heat of the 
mixture, so as to make it swell up.or even hoik over, ocaor 
sions the acid to disaf^MW entirely.. ; ^ . 

However minute the means I have employed ibf collect- Method of do¬ 
ing the succinic acid mky appear, I think it indispensable 
to describe them. At first 1 thought pf taking it off wi% 
a card. This answered pretty well, but theta'» ditn^r of 
burning the fingers, if from inaltehiion th^ sRdufift Itpiicl^ 
theheaifed matter. I Found a much nioTO coitvenibM'in<<trunientdfr 
htriiment whs a tin dpobh, made as represent^ in Vjf, 
where fig. 4 is a aide view of it, ahdfigV 5 a front view. 

This spkmrt difi^rs fiom others obfy in the form of its fibwl, 
which {h hilt little cdficave, the front of if forinihj^ a s^ 
meat of a circle, and adapted to the size of the matraw; 
v^hich is repil^esented at biit on m'ta'Uch smaller sedfe, 
not to occupy too much room in the plate% The bowl Pf 
the spPon is* tentfrinated h&ttoA t thin 'Pf ifon, 
whitA rising a fie#1tiied above Its* ed^ fotn t ii ' a sOit Pf heb¥, 
and to this is jonred a hahdlP of A^le'&ibteriSA^ siifteeh 
inches^ longi fh^miog a right -mOgte with the %oWb ' *Thb 
shape of this spoon appeah'ed to flftf thP itotftt Coblrediebt,^ti<^ 
cause, 1st, os it adopts itself fl^<mrste1y 'lo*^eskfth df l!hh 
vessel, it prevents the subMPied ^id, which k ser^iMl dft* 
by drbwmg tip the apoon^ iVom mixing wifK the' me1ft$Ernilit>» 
ber: and ediy, it allows the operator to collect it Wikhtfut bO^ 
ing incommoded by the vapOUfs emitted. ■ ^ 

From what has beCti daid'it appeafs, tbatSSstwii^eitf- Varni^ itiatrrt 
ployedin' mdktfig artiher varnl^, without any *altemtibn "th 
thekutui) pmeesses ot npptrt^s,'nifl!y furOitft'ud iiiffdttife qmntity ofit o 
with a prafty large quantity of sucdtatC acid,* WMeh* hah 
hltbe^o berni ^eonfined^ to* isiCdibal tlie^ 'boeitoOy «OMr Wt 
found beneficibl iu^otise# 'atis; Useful fr^rim^ 

me room to hope, that, its solution in alcohol-may be bfh- ' 

ployed ti ilnitate tte Vekiur of somewaluahle woods; ' ^ 
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An Etsajf on the Saccharine DlabeUs; by Mensrs* DvPUf ^ 
TRSN and Th^naed. Abridged by the Authors. 

Ufine changed -lT long been known, that the nature of the uriqe is 89 
indiabetei, much changed in the disorder called c^iabetes, os, instead of 

being pungent and in small quantity^ Jike that of a healthy 
person, it is on the contrary saccharine and very copious, 
but its ^alysb ’{'he first attempts At its analysis however are not to be dated 
farther JbAck than thuty years. For this three reasons may 
be asBigned; first the rarity of the disease;, s^ondly the 
little certainty of the chemical means of analysis foriperly 
employed; ai^ thirdly the cfunmop neglect of animal che; 
niistfy: 

It was pot till 1778 that the existence pf sugar in diabetic 
urine was actpa)ly demonstrated. This discovery, made by 
Caulcy, and cqnfirmpd in 1791 by Franck, was conjectured 
by. Willis ip the beguiaiog pf the 17 th century, and in some 
measpie peroei^ by Ftwi^e apd Dobson. But it must be 
coptesed, that Cpulpy, attendipg only to the saccharine mat* 
ter of tips spit pf qrine, left much to be desired. It wan 
necessary to inquire into thp other principles it might poD<- 
tain, aod p^icuiarly thpse that enter into the coipppaitipa 
of healthy urine. This was done in 1803 by Messrs* 
Cenenl state Ipg aj^jQiyjpdeville of Capp. Frpm their researches itap- 
of It in the that diabetic uripe epotaips no peosible pprtipo pf 

uree or of jithic acid; that thp most sepsible tests fcaicely 
indicate pny traces of phosphate or sulphate; that it is in^ 
p osa iW p to dbpovpr ip it any firep acid; and lastly that we 
pod iu it only p lorgp qpoo^y pf sv^ with pwm* or less 
eppa*^ mH. 

Ourofa^ in this essay U not mei%ly to eoufirm Bie ter 
suits we iiavp mentioned, but fiurther tp make kupwa 
1. The mcidicd obaervatipuswe have mode <m the patient, 
yrbeae wipe are analfied: 


disorder. 


QI|}eetsorthe 

Sl^SISt 


a A n a slw ^ ChsaieiyQl, L|X, p. 41, 


ANALYSIS 




o«Kib‘ 




The very peculiar nature^ the saccharine substance 
w-e found in tliis urine: and 

3. The various changes this urine underwent b^ore it 
WHS brought back.to its primitive composition. 

Part L Oi^ervalsofu made on the patient, vtkaee urine 

we examined^ 

• 

From these observations it follows; 1. That the saccharine 
diabeicH may coutinue several years, and even ns long as 
the digestive powers ran maintain themselves,' and supply 
the excessive waste occasioned by the urine. 

2. That this disease is not incurable at any peri6d, not 
even when the impaired digestion appears unable to^snpply 
the materials of the secretion tlmt exhaust the animal ec<H 
nomy. 

3. That the seat of this affection appears to be in the 
kidneys, not in the intestinal canal. 

- In fact neither the appetite nor thirst of a diabetic patient 
is any way depraved; they both, as well as the digestive 
powers, ap]iear merely to be proportional to the want of re¬ 
paration ; in the next place the aliment undergoes the sathe 
preparation in the stomach of a diabetic patient as in that 
of a man in health; and what completely proves, that the 
digestive faculty is not altered, but simply increased, in 
diabetic patients, is the quantity of food they take, thn 
quickness with which it is digested, the large proptfrtion of 
it conveyed into the circulation, and ^he small quantity of 
fscces to which it is reduced; and lastly, fcnti {K.*l:j»tion 
of the food till the secretion of the urine, we find no nuid 
at all saccharine, or that has undergone '^ny change in its 
eOtti position. * * > 

* 4. That ‘the*^cauBe of tiie sacchorine diabetes anpears to 
be an increased and depravv^ action of the kidtuys; that 
the saccharine matter of the unne is produced in c*onse- 
quenefe of fhis action'^ and that to it alf th^. symptoms of 
the dise^e are to be traced.' 

6. That the excessive loss, w.neh takes p«ace in this 
disease, seems under boine '^*irciv.nstauces to occaaipQ 
pr^ty considerubtc absorpthu. at the surface of the body. 

■ 6. Thatthe^newpropoilSons^e^aWishOd by the saccharine 
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vituted action. 


Nupcrhci.il ab» 
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cieaw^d. 

Secretions at- 




fccted as by 
«Tacuation< in 
general. 


Dr. Rollons 
treatment in* 
falliUe. * 


Does not alter 
the state of the 
organs. 


diidwtafl l9«tv ^ il».geiQecfS, ^ 

between their seyeral kinds in perturnigr* t^nalogons tf>. 
those i»ecfsijene(|l bf tie wmh vbeterer ite 

nature may be. 

7* That the mode of treatment recommended by Dr« 
Rollo^ and since so snccessbitly employed by our country^ 
men, Messrs. Nicolas and .Qneodenilei and whjph consists 
ec^peciully in a pni^ly animni 4i^t, is as effeptpal as the 
bark in iutermHtent fevers. 

6* Lfu»ljlyi that the saccharine diabjctes prpducjes no change 
in'the state of the organs, but an exertion oi‘ the digestive 
and urinary organs^ bm!i of which are in a ^tatp of great 
activityduring this disease, one to prepare and the other to 
expend the materials of nutrition. 


pwnreby 

keeping. 


^isIlUsl 


Analysis of the PA|tT II. ^‘^alysis of^ the urine of q dialfetic from 

the JiJteenih day aftcf his admission into the Hdtel Dieu, 
till he left that place for the hospital rf the 
SckooU 

‘ ' ' . ' • 

jts appearance. Tbi. urise, Tery retnarlcAble for the largeneu of Hs quan? 

tity. eimtted a smell, tbit was. qot disagreeable. It ^as 
limpid, perceptibly yellow, of greater specific gravity'than 
water, and soaecely redid«De4 infusion of litmus. Its taste 
wa, sightly sacc^tacme, add at idle same time it had ROsie> 
Itbiag of that ,of oommoQ sidt, 

Lpft to itself at the temperature of 15* [59° F.], it bcT 
came tnrlud ib fiye or days: bubbles of carbopic acid 
gas w^iig^lis^gagod oo the sUgbtest agitation: the usinoup 
pm^ if bad at' (bat was gone, and it bad acquired a aiaeU 
resembling ^at of newly made wine: it likewise. 
alcohol by distjllation, and became yeiy sour by exposure 
to tberair, .fS that H exbibitiial >h * 1^)1^ degsee aH tbe 
maidte of a syt^oqi fcaa mata d w i . 

Illistaijid i^ a jratort. or OTaponted ia fcapaala* dto fhcp 
«ddb^ .ware tha Mpie.. It^aot baejMae tue* 
bi^ padpally thfekenjsd^ iiid wax w d ae t d tM wraqips, wbiob 
aoapdupeaHampuatadttaa samaHaMa tff a!*w«n- 

tiefibiac4t«v|lit9lai,tb^a^rtx^ Faom' 

tba a*^ne^49Ainiaad «!, diaw obtajbad n!ear.thiTly fiouada 

gt -||9an#«hl awas^ te>asr 

pose^ 



iH-AMTUI. «r iHMWIO 

« 

ft mukilQilft of vnall fmftS 'voikl of^eoawttoiU^ 

IPhone ioft gnquloiu ciytw* brtog scarceljr 8w6e4 it wnl 

natural tp ftopppae, tbut tbo mhtt^peB ^bii*h formed them 
Fas not homogenealj and ioduded but a veiy amafi quan^ 
tUy of ihe a^hanme pnuci{de« To atoertaia tliia the fol*- 
looiogexp«riiQoiita were made.' . i. 

A hundred pails of ^is sttbatance were distilled in a re* Sarch.irm 
•tort, the neck of which entered intw a receiver kept coii- 
a^tontly cook The products were a great deal of water>1rat 
little oil, jio aiumonia, a larger quantity of gasses that were 
but slightly fetid, and a tolerably bulky coal, easy to hw 
dnerate, and when complately incinerated yielding two 
.parts and half of coisimoo salti and ba^f a part of phptpbate 
of li®e- 

Froiu this result we may deduce the following consequen- Gcnml mn- 
ces; 1. that this substance contained no animal matter, since clusiani. 
it yielded no volatile alkali oq calcination: 9. that it con¬ 
tained vary little saline matteri since when redaced to ashes 
it aiForded only a residuum equal to a few hundredths of 
ita weight: 3. that it was farmed of vegetable piinoples, 
since it ndbrded all their products on distillation. 

Presuming sugar to be one of tfaeae prijDciplesv and not F^rmcniH 
being able to form any cqiidecture. respecting, the natuFe of 'vith water «nd 
tlmse with which wecooiad^r^d At to ha naix;^,. we.,deter* 
mined to have recourse to fermeptaJU^^i ^ dfstrqy the first 
without altering the others eo, t^gt by fiftf^tiba mul evapo* 
ration ly.e might obtein^.lhem ye^ pqre. We put , into p 
tetge 100 gr^pi. [1^44:5 gn^i .of the substaqce to be 
Analysed, 95 fir. grsj of yepst, and .MP 

water; lo the tubulure of t)»U jar wAfitted a tube 
.termiowting under a jar filled, with water; ^anfi the tem- 
pwtnre behm nwed i64'4" tiM wh#le asas left 
to itself. Some houiv aftesAesa ipalRw bod been thuaJeft 
tflgetimt «, aKwejneKt .vu JH^pacent ia wme past* 

^id, i"^ch aww ibwame gefteral,. A dv»* .o£ $§cc^ 

;i|dd^# cop.id«p«ble traiidier of bwl^bk. 

4 jjas^ed yi 

TbefiP, 

wilik.inii^Tf bpt the ftiKsk. fell lH 4 |^ 4 lf^the.v«f«el» 

W ,Koipi< 

tated 


'. • 




Ai^xtrus i>iMiBfric vmvzi 


SS4 

Fermentation t«ted its befoT^ This )>henoiif ebon, which did not cease &»r< 
three days; indicsied a very active fermentation, and conse- 
quentty^the pres^ce of n large quantity of saccharine prin-^ 
Csrbonicacid ciple* In fect nnr thirteen quarts of pure carbonic acid 
’ gas were evolved: the liquor was very spirituous, and con* 
a}cohol pio- tained near 48 parts of alcohol at 40° : and on evaporati|]{if' 
<juc4i4, dryness only 23 parts of extract were obtained, formed of 

left *”'^*'**'*"^ ^ parts of seasalt, wid 20 parts of a brown viscous nattier. 

Resembled su- Now we know, that 100 gr. [1544*3 grs.] of sugar prp-^ 
jTdr in its pro- duce 12 gr, [185*34 grs.] of a similar residuum, 56 gr, 

[864*92 grs,] of alcohol, aud 36 gr. [556*02 grs.J of carbo-, 
nic acid. The substance obtained from diabetic urine there*, 
fore gaw us by fermentation the same products, and nearly 
in 08 large quantity, us the best crystallized pure sugar; 
habits if tfijg we add, that with nitric acid, alcohol, and 
wii reagciite, reagents, it comports itself like sugar, we must neces- 

Siirily consider tliese two substimees as being in souije meu* 
sure identical. 

Yet differs ^ \ye must recollect liowevur, that it is scarcely sweet, and 
from sugar m . . . . , , __ 

taste. that at any rate it is much less so than sugar* Hence we 

Differentspe^ are led to conclude: 1, that, ds chemists have lately begun 
cies ui sugar. imagine, there are different species or varieties of sugar: 

for here the differences are so striking, that tlmy must con* 
vert to a certainty what was only probable. But as the taste 
is not a certain indidition of the existeoce of the saccharine 
principle, it became necessary to inquire, whether, among 
the substances that have hitherto been confounded with su* 
gar oiuAfioiffit of their taste, there were not some, that dif-> 
ferea &oni it essentially, We were thus led to examine 
manua. Our first care was to mix it with yeast and water 
at the temperature of 18® [64*4® F.]^ and observe with atten¬ 
tion all the phenomena arising from this mixture. The fer? 
brisks but soon mentation quickly took place: itwas.ut first brisk, but soon 

abated: and at the enpiration of two dayait was at at endi 
Left a sweet The Uquor however had a yery strong vinous smelt; but, 
inatter incai>a- f^,, ffo„| being spirituous,it was on the contrary very aoccha* 
uiciuiiig. nne; and on evapbratioD itdepoMted in the ferns of crys¬ 
tals almost all the matter that had been employed, divested 
of the faculty of fermenting, . ^ • v 

TM>m.irer ' Though pefeuaded by thtsc reaidts,tliM mana»«oartain€«i 


Mantta ftr- 
meiUed wUli 
yeabt aud wa¬ 
ter. 

Fermentation 
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but a small quantity of tugUT* we still deemed it .. 
pessaryj to compare it with this substimce in all its propefi- 
ties, in order to place the fact in the strongest light, and 
thus discover all the characters proper tp the peculiar prin¬ 
ciple, of which it appears to be almost wholly formed.. For 
this reason we esfamined the action of alcohol'on it, which 
does not attack the saccharitae principle, and that of nitric 
acid, which does not convert any portion of this priiierpic 
into mucous acid. The first of these reagents, at the tein- Hot %\cohtA ' 
perature of 6o" [140* F*1 dissolved so large a quantity of“I**® 
manna, that pn cooling it formed a mass of crystals in come solid on 
groups, the crystals ita each group issuing from a common couimg. 
i*entre. The second produced in it by long continuftd botl-^ Nitric acid con* 
i,ig such a large deposit of txiucous acid, that the weight 
was nearly equal to half that of the manna employed. 

Here then we have two more characters, that strikingly Thf?s<*charar-" 

distinguish sugar properly so called from the peculiar prin- h r’idi-itinrui^h 
. , ^ niatiiu from 

ciple ot manna. 

No doubt farther research would exhibit many others aiul 
more or less striking; but as those we have related are suf- 
ficient, to m^e those two substances be considered as per*^ 
feotly distinct from each other, we did not think it neces¬ 
sary to (nish our examination farther. 

Hence it follows, that it will afways be an easy matter to This urinrijde 
discover and to separate manna, or rather the peculiar prin- pirabic 
jcipl>e of maima, whatever be Uie substances with which it in coUoi. 
mingled. All that is necessary is to treat the matter con¬ 
taining it With hot alcohol, and it will be aVmoc^ "irtirely 
precipitated by cooling. Indeed tiiere are other vegetable 
substances, that possess this property even in a striking dc^ 
gree; but as these substances are Ibond only in this class of 
acids, it is alwaya practicable to deprive it of these, by com-^ 
bimng it with an alkaline or earthy salifiable base, or a me* 
tallic oxide, according to the nature of the acid; end corw 
seqoently this modt^ of separaiiou may be generally em-t 
plriyed. 

we foay aseertaln, whether the^hone^dew observed Honeydew * 
leav^iH^wrtidn trees, patticitlarly those of the lime, 
be a species of manna; and if it be the same ttith laccharine 
0^ Mcdnariae ptindple 4iat scrirti in asphkvgus, and which pruiKipiein u- 

Messrs. 
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ASAI>TSn or VTASSTfO ttKIiri. 

Meacnii. Vaut^ueUnt a&d,Rob)qMt hare found tiiere ■mixied 
with a peculiar principfo* 

PARt Trt. Analysis of /Ad wme of diahetic patienUffom 
ihe time of his admission into ike Aosjntal of the Medieai 
Sehool till he quitted it. 

* 

Durinii^ tho time the patient was in the HnteUDieu, he 
could npt be coa&aed to auy reghnen. He lived nearly aa 
he.pleased; hia diaovder i^iftaioedstationaryt and his urine* 
which was still very abundant, had not altered its natiire. 
It was then determined, to remove him to ihe hospital of 
the Medical St^hool, where, being almost always under the 
eye of Mr. Dupuytrea, who had the care of him, or of 
some one of his pupils, it was much foore easy, to oblige 
him to do whatever was desired. 

At the expiration of a few days all kiiuJs of vegetables 
were refused him, and nothing was given him but ammal 
food. The quantity of this he took, as well as of what he 
drank to satisfy an un^uencliable thirst, was accurately 
weighed. 

For the first three or four days imi change in the urine 
was' observed; but in five or six it was less white, more 
acrid, more acid, and less sacchariue. Sul^eqtcd to eva¬ 
poration, instead of remsdning limpid us before, it became 
turbid, and was cohered with a tctlerably thick pellicle 
albuminous matter* When 1 perceived this change, par¬ 
ticularly the presence of an^paal matter in his urine, though 
the a ta^^ of the patient was completely unknown tamCa 
and Iwas unacquainted with tfa.e uqanner in which be had 
been treated, 1 concluded, that tlie. disorder had begun tq 
abate: aqd then finding* that this qnimal;matter became 
doily more abundant,. 1 con4dcved tb^ cure as approaching, 
Mentioning my opinion to Mr. JDupuytreii, Im afUd it was 
probable* but appeared surprised at it* tdl 1 iofiM'nqed hitx| 
pn what it was founded. ^ 

Frpm that time the patient ccuntinued to amend* His 
urine grew daily •ipore 'onimalizod, and' leats^ saccharine* 
Thg albuminous animal mutter soon began to dinunish 
gradually, and the uree<and Utliic acid as graduaUj^ leapt 
peared. At length it l^camf peifoctly similar to that of a 

man 
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man in health, and the pattirtat was cured. Immediately 
on this however he indulged in excesses of various kinds, Excesses 
when the diabetes returned, compUcat^dVith o^^*®*^* 
ders, under which he soon sunk. 

If now we take a review of all the iuifuctions that may G>wrA con-» 
be made from the experiments just related in the second *-*‘‘^‘***^“**- 
and third part of our memoir, we may afiiriB 

1 * That the diabetic orin^ we examined was cbmpO s tti* State of 
almost wholly of a suhstance bot Trtl^e'isaecharhne; 
that nevertheless it possesses all the properties that charac¬ 
terize sugar; for it is converted into alcohol and carbohic; 
acid by fermentation, aifevds a great desl 6( oxalic acid 
and no mucous arid when treated With* hitriC acid, Is very 
little soluble in alcohol at 30®, and produces when calcitied 
but little oil, apd a great deal of water and carbonic acid. 

And thus it is deuioiistrate<l, that there are diderent vane- 
ties of sugar. 

2- That rnannu is not a species of sugar: tliat it contains 
but a suialt (juaatity, which may be destroyed by fermen- 
tatioti: and that, on the contrary, it contains a great deal 
of a peculiar principle, tlie ta^te of which is very sweet, 
and the chief characteristies of which are'not to ferment 
with yeast, to yield a great deni of mucous acid w'ith nitric 
acid, and to be more soluble in hot than cold water, but 
particularly in alcohol, so that tlu' solution on cooling be¬ 
comes a ervsiaUine mass. 

# 

3. That if nothing butfiiiimaU|^ food he given to diabetic Anar.tp> 2 l liet 
patients, their urine changes its nature pretty quickly that ^ 

»t first we find in it an albuminous matter; that this albu- 
mjhous matter the quantity of which continues increabitig 
for some days, appears to be on unequivocal sign of a 
cure: tlmfnfteTOard the albumen gradually disitppears: 
that the kidneys then begin lo secrete uree, llthlc acid, 
and' no doubt aVetous acid also: and that the nririe soon 
becomes similar to that of a person in health; but that 
nevertheless, to prevent a relapse, the patient ought still cnniiMtuil iune 
to continne his regimen of an tinitn&l diet for a consider- ' 

able thne, and take nothing that might bftng on Hie 
diabetes afresh, . ' 
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Fetid raiin of 
tu7phui' 

obtained in 
naking golden 
aulphuf of «a- 
timoaj. 

Heated smells* 
like burning 
asafatkla 


Ctves to nico- 
Iml the tasto& 
'smull uf garlic. 

. .' 

Easily procura¬ 
ble in quantit). 


Formed inde- 
fcndenily uf 
alcohol. 


WemerlaD So* 

ciety. 

Pinna ingens. 


Geognosy of 
Inck'Keiih. 


XVL 

tetler Jirom Mr* itotoj^F* of M^gdebourgh, on the/eiid 
* iZdJtn ^ Sidphur** 

X lately had an oppbrtnnity of dotectmg Mr< WeatramVa 
fetid resin of sulphur f in an unexpected manner. 

Mr. Micliaelis, after haring precipitated the golden suU 
phur of antimony from the hidroguretted sulphiiret of an- 
timoniated potash by means of sulphuric acid, evapoTated 
the supernatant iiquor^ which held the sulpliate oi' potash 
in solution* 

When the solution began to be concentrated, a vapour 
arose, by which the artist who was stining it was singularly 
iflcomnmded. At the same time au insunerable stench wai 
eniitted; resembling that of burning asafoetida. 

The saline mass, being evaporatra to dryness, was of a 
gray colour, and had the remarkable smell just mentioned. 

Being digested with alcohol, it imparted to it the smell 
and taste of garlic. 

The alcoholic solution, left to evaporate sfmntaneously, 
yielded a gray, glutinoua mass, having a similar taste and 
smell. 

1 was desirous to impart the knowledge of this fact, as I 
know not whether Mr. Westrumb be acquainted with the 
formation of a large quantity of the fetid resin, which may 
easily be procured by this process. 

Since the smell displays itself before any alcohol is add¬ 
ed, we may conclude with Mr. Westrumb, that the alcohol 
does not contribute to its formation. - 


SCIENTIFIC NEWS, 

, Wernerian KaAral Hielory Soeieijf, 

AMicla^tmeetingof the Wernerian Natural History Society, Jime the 
11th, Dr. Thomas Thompsoa, one of the Vice-Presidents, read a very in- 
teiesting and valuable paper on the chemical nature of fluor-spar. Cap¬ 
tain Laskey also read a paper on the pinna Ingens of pennant: from Iris 
observations, it aiipears, that the pinna ingens of Montajgue, pinna corea- 
lisof Stewart, and pinna ingens of iheLinnean Transactions, are thesame 
species, and identical with the pinna Ingens of Pennant. At thesame 
meeting, Charles Anderson, Esq., read someobservationson the geognosy 
of the island of Inch Keith, in the Frith of Forth. . ft appears from ihc 
Interesting details which he communicated, t)^t the whole island is com¬ 
posed of rocks belonging to the independent coal formation { and that the 
gr enstone,which there occurs, it traversedb) true veinsfilled with quarU. 
ehalcfdony, calcspar, flre , and also contains numerous contemporaneous 
veins of different kinds* Mr. A ndersoa intimated hU intention of laying 
before the Society, at a future meeting, a more particular description of 
the island, illustrated by drawings and a series of specimens. 

* Extracted from Gehlen's new Chemical JourniJ. ^nnvdoi 4e Cki-* 
eiie> vol. LXII, p. 190« f See Journal, voL XVllI, p. 41. 
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quantity OF RAIN, 

WHiCH FELL AT THE FOLLOWING PLACES THE TEAK 

lit tnch^ and Ifeci^al^, 
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A Meteorologica/ Table, from Jnut to December, 18U7> 

By Ds. CLARKE, of-N ottingham. 


Thr following observations on the Th&rmojneter are made at 6 A. M., 2 P. M , 
and IL P M.; and on the Baromeier ut P, M. The former instrunK'ut U placed tii tiu* 
open air, exposiid to th * west, but in a situation Burrounded by buildings, which picvi^nt 
any alteratum of temperature from currents of air. Tlie direction of the Wind is laWeii 
fmm the vane of Feter'i Church; and tiie iiuuiburs sta^e how often it has been ob¬ 
served in any particular quarter during the month. 
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tituationi will be a^ribed in our next. 



THERMOMETER. 


WEATHER. 

HAY. 

Day of 

' . 

• 

1 

1 . 

BAROMEr 

TER. 



< 

•■4 

a 

Uighesi 

Lowest 

Night. 

Day. 

30 

(j4 

63 

70 

56 

SO,30 

Fair 

Fair 

31 

JUNE. 

69 

64 

74 

55 

31,30 

Rain 

Ditto 

1 

60 

56 

64 

49 

29,76 

Fair 

Rain 

52 

62 

58 

66 

48 

30,4 

Ditto 

Fair 

3 

63 

6b 

67 

57 

29,79 

Rain 

Ditto 

4 

61 

56 

63 

52 

29,71 

Fair 

Ritin 

a 

62 

56 

64 

51 

29,68 ; 

Ditto 

Fair 

6 

53 

.52 

57 

49 

29,72 

Rain 

Rain 

7 

58 

56 

62 

51 

29,84 

Fair 

Ditto 

8 

60 

55 

63 

51 

29.82 

Rain 

Fair 

9 

54 

55 

62 

52 

29.66 

Cloudy 

Rain 

10 

58 

56 

64 

49 

29.87 

Fair 

Fair 

11 

63 i 

58 

67- 

53 

30,4 

Ditto 

Rain 

12 

60 

59 

69 

52 

3M8 

Ditto 

Fair 

13 

6(> 

63 

7.0 

55 

80J5 

Ditto 

Ditto 

14 

67 

63 

70 

55 

30,7 

Ram 

Ditto 

15 

64 

62 

68 

50 

29,92 

Fair 

Ditto 

16 

62 

6i 

65 

56 

30,12 

Ditto 

Ditto 

17 

64 

62 

7u 

.59 

' 30,14 

Cloudy 

Ditto 

IS 

67 

68 

74 

62 

30,6 

Fair 

Ditto 

1.9 

68 

67' 

74 

62 

30,11 

30,6 

Ditto 

Ditto 

20 

67 

66 

71 

60 

1 Ditto 

Ditto 

21 

67 

62 

70 

58 

30,— 

Cloudy 

Ditto 

22 

69 

62 

72 

56 

29.83 

Rain * 

Ditto 

23 

62 

58 

68 

54 

29.72 

Fair 

Rain 

24 , 

63, 

62 

68 

55 

29,89 

Ditto 

Fair 

25 

63 

62 

69 

56 

30,4 

Ditto 

Rain 

ad 

63 

61 

69 

55 

30,6 

Ditto 

Fair 

97 

61 

60 

62 

54 

30.6 

Cloudy 

Dittp 

28 

58 

53 

62 

54 

30,9 

Fair 

Ditto 



A 


JOURNAL 

OP • 

NATURAL PHILOSOPHY, CHEMISTRY, 

f 

AND 

THE ARTS. 


AUGUST, 1808. 


ARTICLE I. 


Observations on the crystallized Substances included in Lavasi 

by G. A. Deluc. 

(Concluded from p. 188./ 

“ Every tiling in volcanoesvindicate*;, that the depth 
of their foci is immense.” These are the words of Mr, 

Fleuriau de Bellevue, and he adds, ** This is the opinion of 
Mr. L)eluc and several naturalists.” 

I have said, and I believe, that the foci of the volcanoes of voice, 
are at very great depths, contrary to the opinion of those noes very dc«y^ 
naturalists, who imagine the foci to be very near the base of 
the volcano, and even place them in the cone, that rises 
above the ground: an opinion so repugnant to all the phe¬ 
nomena, that I cannot conceive how it could enter into any 
one's head. 1 do not think however, that 1 have used the but not of an 
word immense^ which .would imply a depth below the reac h 
of conjecture, and this is far from my idea. A league per¬ 
pendicular is a very great depth, and I do not suppose the 
foci of volcanoes can be much deeper; but everj^ thing in¬ 
dicates, that they have ramifications. The fragments of Kamifyannsis 
natural rock they throw out can come only from these late- 
Voii. XX. No, 89—Auo. 1808. R ral 
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ral galleries, from which thef are broken ofF and carried 
Along by the laVa that flows through them. Another phe** 
nomenop indicates the same thing; this is the burning 
places that manifest themselves at the bottom of the sea in 
the environs of a volcano during an eruption, and which are 
at the same time a sign, that the focus is not at a depth to 
be called I particularly remark this expression, 

because from this presumed depth have been deduced theo¬ 
ries respecting the formation of the globe, that are destitute 
of foundation. 

\Vhat in fact is the depth that may be inflsfred from vol¬ 
canic phenomena, compared with the diameter and solidity 
of the g?obc? This depth is no doubt more or less, accortl- 
^ ing to the mass raised up by the volcano. Tlius it is proba¬ 
ble, that the foci of Etna, t}ie peak of Tenerifie, and the 
, volcanoes of Peru, are deeper than those of Vesin'ius, Vul- 
cano, and Stromboli. This is all we can conclude; and no-^ 
thing respecting the origin of our globe, or the events that 
have concurred in its formation. 

We alter the « Man separates, dissolves, brings together, and com- 
raU^ niioe- minerals, and causes them to change their form.” All 

this is true: he does it by his solvents, and the fire of his 
but cannot re furnaces; but it is not added, that there is no method, no 

ihoir^^nmitive whatever, by which he can reftore them to their state of 
state. ^ npineralizatioo. He is no more capable of doing this, than 

of regenerating the plants he has burned and reduced to 
ashes. We are very far indeed from being able to produce 
' any thing similar to the rocks, the crystals, the minerals of 

^our mountains. This single reflection overturns every sys¬ 
tem, ttiat ascribes the formation of these substances to fire, 
since all the operations of natural and artificial fire that we 
know, and we can reason only from these, produce uuthing 
similar to them. ' 

We sbMild bs These limits, which human means cannot pass, should 
caiinous there- fCnder us verj' circumspect conceriiin |5 the rseults ascribed 

to them, since no one of the natural substances, that nfian 

niif'uur iiicsuiin 

with those of destroys or alters the nature of, can reappear again, but by 
nature. following the laws and order established by the Creator from 

t^e origin of all things* 

Llmcbtoiie Mr« FI. de BcHcvue mentions a singular prodkcfion %if a 

lime- 
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lime-lciln, which he quotes^as an example in fav(;mr of bis jupposc-d to be 
system. “ This production,*' says he, resembles inter* '"‘u 

nally certain hornblendes of the Alps, and compact and laVa'insVLu 
homogeneous lavas. Its external part is puffed out like that 
of lavas, its surface is covered with a yellow glazej and its 
cavities are lined with little crystals.” In a note he adds: 

let not the reader suppose, that the stones of this kind 
liad fallen accidentally into the kiln, as this was impossi- ' 

Lie.” 


I shall offer no direct objection to the fact; ns this would But pieces of 
require a knowledge of the production itself,*and particu-“'*'"’**“‘”’8** 
larly of the vicinity of the lime-kiln: but I shall offer a Sdem^ly.“* 
general remark, that may throw some light on .its origin. 

It is a very common circumstance, for fragments of other 
stones, which the workmen have overlooked, to get among 
the broken limestone, with which the kiln is filled, and not 
to be observed till the lime is taken out. In this case, in¬ 
stead of a piece of lime we find a stone covered on its sui^- 
face with a vitreous glaze, which being broken appears to 
be granite, serpentine, or some other vitrifiable stone. In¬ 
stances of this are frequent in the lime-kilns in my ncigli- < 
bourhood. To be certain, that such fragments could not 
be introduced, there must be nothing but calcareous rocks 
in the country, these must even be free from quartzose or 
siliceous nodules, and there must be no other kind of stone 
either belonging to the soil or adventitious. Thus it is very 
probable, and from a great number of instances 1 am per¬ 
suaded it was the feet, that the product of the lime-kiln 
abovementioued was originally a stone of a different kind 
from that commonly burned in the kiln. 

» NaturalisU,” continues Mr. FI. de Bellevue, « who That lavas ar« 
Still believe, that rocke on which volcanic fires have acted incompleieiy 

have experienced only an imperfect fusion, and that their 
crystals have remained intact amid their fluid paste, are 
obliged to have recourse to a multitude of suppositious, 
to explain the state in which the lavas are found when 
cold.” 

These naturalists have recourse to .no supposition: they But it isa fa«t. 
find it not necessary. Nothing in the lava changes its form . *- 
0 * nature when it cools. The foreign substances it contains 

R 2 
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xa Us intandtfscen^ paste retain their fonxi: no change takes 
placej the tire of volcanoes not l^ing sufficiently intense, to 
fuse tb^ or alter tlxeir nature. I have adduced a great 
't** many instihees of this. 

. Area Ou this occasion 1 shall recal to the reader's mind the 

idea 1 suggested respecting the probable state of the sub¬ 
terranean strata, from which the laras issue. We see, that 
to reduce stones or minerals to a state of fusion, they must 
be broken into very small pieces: but there are neither pes¬ 
tles nor stumpers in the strata from which the lava originate; 
and volcanic %res are as incapable as those of our furnaces, 
to fuse rocks in a solid mass. Thet»e strata then must be 
in a pulverulent and muddy state, to be capable of being 
fused. ln*such a btate we can easily conceive chemical at* 
fiuities may exert themselvet:, and form crystals either soli¬ 
tary or in groupes, that vould remain enveloped in the 
matter in fusion. How is this fusion effected ? whence 
la these ffrrs arise the tires that occasion it? We perceive from its ema^ 
^indpaUn'^^ that sulphur is the principal ingredient, that iron 

gredient, with enters into the mixture, and that muriatic acid and sal 
lion, muriatic a'rbmoniac likewise form a part of it. But what circum- 

aitq am . ^ ^ * 

noma. stance, what combination is necessary^ to excite the fer* 
ihentatiens; that produce the fires, the fusion, and all the 
phenomena of volcanoes? Qn this we shall never be able 
to do more than form conjectures, some of which may ap* 

% f 

proxinmte to the troth, and others be very wide of it. But 
Os no means we are capable of employing can prevent any 
of them, it is qf little imjxortance, whether our conjectures 
cm the origin of these fires, and the manner in which they 
act, be just or erroneous. All that is essential is not to 
ascribe to them a greater extent, more activity, and a voider 
infiueDce, than they really have; tiMt we may not be led to 
form systems on mistakes or exaggerations. 

Sea-water said Mr. F'l. de Bellevue does not admit, that sea-water is ab- 
isi^ii^^i^ "^*1 solutely riec^sary to produce volcanoes ;^and he quotes in 
canis^eR, opposition to this opinion, which at first appeared to him 
w an eruption very ptuusible, a volcanic eruption mentioned by Messrs, 
mUw^from theHumboldt and Bonpland, whlrlKtook place iq 1759, 
40 a. ** in a plain in Mexico, forty leagues from the sea in a di« 

Tect line; an eruptu^ that in one night threw up a volcano 

’'S •’ T^. • « ' ^ 
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of 1494 Feet [1592 Eng.] |iigh, surrounded by more i&«n 
two tliouKand mouths, which are still smoking.*’ 

If burning volcanoes could manifest then^lres any ButtkeconMit 
where, without being within reach of the iutiueuce of the 7**^®***iJ®|5 
sea, w'e should not have a single instance of the kind quoted, cir%mttjinc<« 
for tminbevs would exist: and if this had been the case, I ot' vulcsaass* 
should nut even have thought of the opinion I have ad« 
vanceJ. But aficr tiaviug attended to tliis general fact, 
that t-iere is 110 b rning volcano in an inland country, and 
that no extent of fresh water, however large, has produced 
one; all being near ^he sea, or surrounded its waters: 
and leaving observed, that the vapours of volcanoes deposit 
abundance of muriatic acid: 1 hence deduced this indispu¬ 
table i.ifcrcnce, that sea water is absolutely necessary, by 
the salts it holds in solution, to produce the fermentations 
that raise and 1‘eed volcanoes. 

This conclusion has since been con^rmed by the eryp« Sm wit^r 

tioas of water fi*om the volcanoes in Iceland, which depo- ^ 

• I ' I • 1 • till G Heels, 

sited common salt in large quantity ; and lately by an ob¬ 
servation of Messrs, vou Humboldt and Luch, who were Clefts inV miu 
witnesses of the emption of Vesuvius in August 180j5, and m^"***^ 
perceived the sides of a clefl in its crater lined with a crus^ 
of sea salt two or three inches thick. 

Hence it follows, that the fact quoted by Mr, FK de The Mextesn 
Bellevue proves nothing ipore, than that there may he sub- 
terranean channels extending forty leagues from the sea, 
and that bn some occasion its waters penetrated into them; 
or perhaps their influence was merely expended grjidually 
io that distance. It is even very probable, that, if all th^ 
circumstances acoumpanying this fact were fully kno^n, a 
more precise explanation^ of it might be given. In 1438 AB 
equally sudden eruption raised up the Montt^uovo near 

wr 1 / • . 1 ^ 

mples. 

*• All those who have seen volcanoes ii\ a st^te of, activit of 

says TWr. Fl.Me Bellevue, “assort, that nothiog "ulleiit "ailS ^ 

c^ual to the violence and immensity of their fires; and ye^ imments. 

Mme appear without tiesitation, to rate the poorer of V(d* 

canoes even below that of our paltry fumacei.” 

^ A volcano during an eruption exhibits such a grand and Bat this iina- 

awful sight, that it lays bold of the spectator’s imagination, e^^onr- 

•% 

and 
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and throws him into amazement^ This is the effect of the 
extent of its fires, the noise with which they are abcompa- 
nied,, and the sight of the streams of burning lava. But 
Jo*uTihat^of exa?Eiine it with inquisitive attention, he will soon 

^ur furna<^L‘s j judge from its effects, that this vast furnace has in no part 

a heat so intense as may be produced in our iron works; 
and must be and it is easy to perceive, why our furnaces have this greater 
cuTTMt of^atr. of heat: it is produced by the continual current 

% of air blown into them, which by its extreme rapidity is 
incessantly bringing fresh air, the presence of which im¬ 
parts greater activity to the tire; but this cannot happen to 
the fire of a volcano, which has no such communication 
with the air. I'his is the reason why the pyroxene schocrl,' 
which is unalterable by the tire of volcanoes, is reduced to 
the state of glass in a crucible in our iron furnaces, and 
fragments of lava exposed to a similar trial are more com¬ 
pletely vitrified. 

Of all volcanic substances the obsidian, or compact glass 
of volcanoes, has been exposed to the greatest heat. The 
vitrification of this is complete. None of the pieces I pos¬ 
sess, or have seen, exhibits any thing but glass. All the 
substances that compose it have been reduced to perfect 
fusion. These vitrifications therefore come from a part of 
the focus, where the heat ha^ been urged to a higher degree 
by some particular circiuiistance. 

And this in- Now why it) it that these obsidians, which must have 
tals^*^ cooled as slowly as other lavas, do not exhibit any crystal¬ 

line figure witl)iu them; if it be not for this reason, that, ail 
the substances in them having been fused, there can be no¬ 
thing but glass throughout their mass ? 

I will say in my turn, that it is much more extraordinary 

for to set out from the operations of our pettv manu« 
our operations. . • f r ^ 

to nature’s. fectoricfS, to determine the force of the fires of volcanoes, 
and assign them an unlimited extent; and still more extra¬ 
ordinary thence to deduce the origin an^ formation of rocks 
and primordial mountains. Let us confine ourselves to the 
effects, that our narrow means can produce; and not plunge 
oufselves into a labyrinth of illusions,,by reasoning froi 4 
small to great; for, as our means are merely artificial, they 
are not those that operate in nature* • . 

■ - Naturalists,** 


We must not 
reason irom 
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** Naturalists,'* says Mr. FL de BelleTue, who ifW^ LavA<ildt6l»t 
gine, that the crystals contained in lava have remained in? ler. ** ^ 
tact amid their fluid lava, pass by without notice the obser- 
yutioD of tliose, who, as Spallanzani and Hub^ relate* 
have seen the lava spout up at cliflerent times like water 
issuing from n fountain, form a number of very brisk si reams, 

,and possess |;i degree of flnidit} sufficient to insinuate it'ielf 
jnto the smallest interstices of the bodies it penetrates:" 
hnd he adds in a note: “ Mr, Faujas has in his collection ff n«ln(i, 
a piece of a palm-tree from the Isle of Bourbon, which oi wl i ti ' 
proves, that the fluidity of the lava has been very great, 
since it has insinuated it^clf into the very fibres of the 
wood," 

This fact, if it were real, would pro\'e an impossibility, Tlw anunpos 
namely, that la\H uiiglit be in a state of fusion without be- 
ing red liot; for a substance as < ombustibic as a piece of a 
jmlm-tree, or any otlier \cgetiiblc, would ba\e been burned 
and consumed, or reduced to a coal at the lirat contact of 
the la\a. It must be an ilhisiou therefore; and either the 
substance surrounding the palm is not lava, or the matter 
surrounded is not a vegetable substance. Tliis illusion, Oilipr**li^vp 
strange as it is, is not single in its kind. In an account 
a tour to Iceland, translated and published at Paris in 1S02, 

I have read, tliat the Danish tra\cllers imagined the} dis¬ 
cerned wood in a piece of lava of Ilecla. Count Borcli madi* 
the same mistake, and even greater, for he says he saw 
“ pieces of wood slightly scorched" in whole rocks of llie 

lava of Etna. 

I have in my possession a larpc piece tff vilreoiio lava, Viirnotr hv#? 
that I brought from tlie idand of Vulcano, which may serve 
to explain this illusion. It has very large blebs, which me 
drawn out considerably in length by the flowing of the lava, wood, 
and their surface is streaked with threads, which have the 
appearance of woody fibres; and this appeavance is height¬ 
ened by the tint they have derived from the vapours that 
are continually exhaling from the matter iii fusion. Seve¬ 
ral persons, who have seen this fragment, have taken it 
first view for wood. I have another piece of vitreous matter 
from Lipari, which is drawn out into such fine and clo«e 
threads, that no fossile agatized wood, let its fibres be ever 

so 
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ae diatinctf would have a stronger resemblance of wood tiiAa 
this, were it not for its glassy lustre. I have another piecil, 
vitreous likewise, one of the surfaces of which, that wds 
exterior,* is marked with a multitude of very small threads, 
Arranged in some places in undulations resembling the woody 
fibres round a knot. 

0 

1*hif the case From these examples I am led to beliete, that the spe^ 
poi^*pt«e#f from the Isle of Bourbob is wholly lava^ with'awood^ 
appearance on one of its faces; for lit all events a vegetal* 
ble, even in the state of wood, could leave bothing aft^r 
its combustion, which must.'be inevitable, but a vacuity 
in the lava, and traoe.s of charcoal; and by no means the 
impression of woody fibres, still less the fibres themselves.' 

In support of his principal opinion'Mr. FI. de Bellevue 
adduces several Arguments, which 1 shall pass over, because 
, our business is with facts, not corijeclurCs. One of them 

Grand crup- is the following. The great vo;utnes of lava, that act 

principal part in volcanic eruptions, burst out from the 
crater, from the sides of the mountain, or from its base. 
They proceed with rapidity from tlie very focus of the vol¬ 
cano, possessing an incomparably greater degree of heat 
than the matter that rests in the crater. This heat, this 
rapidity, cause them to spout forth and flow like water, and 
therefore the Cannot permit any crystals^to form in them- All that are 

erysuls form- found ill it afterward are produced during its reoose and 
•d initwhUe ^ or 

cooline. refrigeration. 

yiowing like I must filet remark, that these expressions frequently re- 
Sorial*ex^* pcat€d,that Iqya spouts out and flows like water, are merely 
'pmion, metaphorical; for lava, far from flowing like water under 
. any circumstances, leaves in succession, by hardening, all 
its matter on the ground it flows over, 

^Eruption of > Mr. FI. de Bellevue did not recollect the lava of Etna of 
Xian of 1669. ]669, which I have already mentioned. This lava, issuing 

from the base of that great volcano, traversed a space of 
ten miles in length, and advanced into the sea, where it 
accumulated in prodigious heaps, ailt^r having <j|Overed its 
0 route with its matters to a vast extent in breadth and thick* 
iiess* This certainly was to be reckoned among the lavas, 
that act the principal part in volcanic eruptions. Now this 
bva, of which I have pieces before iby eyes^ 1 again assei^ 
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is filled throughout Hs whole extent, from the extremltf 
its destructive course to the fAsce vhere it issued from the 
Crater, with a multitude of pyroxene schoerls,, of those 
whitish crystalline laminm I have described^ and of small 
ohr}^olites; and the crut'ei*, from which it issued, threw 
up myriads of the same substances. Can we discern here 
fiirmatioiis produced at the time of the cooling of this lavs, 
since all these fciystais existed there ut the moment of its 
^eatest fusion and heat, the focus of the eruption itself 
having thrown up loose ones from its crater in multitudes 
I’nnuiiiera'ble ? , 

The tiaturaliits Who have remarked, that leucites and Lsndtv and 
pyroxene schoerls are cn’stals not to be found in the strata 'w* 

. 1 1 ' . til 1 . ^ ***« 

SComutg under our observation; and who have hence infer-have 
red, that they would have remaint‘d for ever unknown to 
tis, if volcanic eruptions had not brought them to light; otiicnbenea^ 
are certainly well founded in their opinion. Mr. FI. de Bel¬ 
levue however terms it a supposition. But nothing is more 
true than the observation, and nothing cun be more natural 
than the consequences dedueetl from it. 

We have seen,’' continues he, that there is no ex-Rorkf of tlia 
ample to prove; that uciueous solutions now form, or are kiut 

. 1 . 1 1)01 now 

capable of forinuig, rocks sninlar to the primitive ones; and ediawsicr* 
that lire on the contrary dally exhibits to us productions, 
that are not simply analogous, but even identical with 
ihemr 

' On the contrary^we have seen, that the productions of i 

fire have only an apparent, not a real resemblance to pii* 
xnitive, or, to speak with more accuracy, primordial rocka. 

The tires of volcniioes, like those of onr furnaces, Itavw 
hot produced and never will produce any thing like thecd, 
because these primordial strata do not owe their origin lb 
lire. 

Neither will aqueous solutions form such rocks; for they h^aii*etfceir 
were prorliiced by precipitation from the primordial finid wh"ufexM«4 
at patlods not remote from the origin of the globe, and in ihe priuu- 
every thing indicatea, that they no longer continue to he |*^|^““* ^ 
formed. The watet of the pix'seut sea does not now con* found ia the 
tain the requisite elements, for of these it has been de*'^*^* 
prived, Themndof rivers, of which some imagine they The deposi- 
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tions of riverc maj bft formed, but which cannot form them, does not fftacii 
Seia°^ bottom of the sea : its wives drive it back, and keep it 

oa the shore, where it adds daily to the ^first boundaries of 
the contments* 

and are too On this occasion I shall repeat a remark I have several 

finail to affect times made. These additions are so trifling, compared 
the level of the . , , - , , , , 

with the extent of the sea, that they cannot produce apy 

perceptible change in its level. It is these additions to the 

land that have been so oflen niistukcp, and quoted as proofs 

of the retiring of the sea. 

By what signs can we know ancient volcanoes wherever 
they exist remote from the sea, if not by their form, and 
fron”other^** the nature of the substances that distinguish them ? They 
,mountains, if must then be different from all other mountains, or they 
■ ^ would be confounded together,^ and these could not be 

ibem. distinguished from volcanoes. The truth is then, that all 

the mountains we know, the Alps, the Jura, the Pyrenees, 
and all those of our continents, have no relation to volcanic 
mountains; that their strata, and the matters that compose 
them, have been formed in water, and fire has had no con¬ 
cern in their production. 

It was from these distinguishing and invariable characters 
of volcanoes, and of the soil around them, that in ray pre¬ 
ceding observations I eiii|)luyed the following expressions. 
** When the valley of Quito, and the mountains that border 
it, shall be observed by naturalists ex[»erienced in the know¬ 
ledge of volcanoes and volcanic substagees, 1 have no doubt 
.they will perceive, that tlie state of things is us [ have said-'* 
I should have been far from thus expressing myself, other 
and the volca- lands and other mountains had been the subject. But the 
-noeb bordering mountains that skirt that celebrated valley on either 

hand being certainly volcanoes, tliree of which are not yet 
extinct, and its soil being coinposi’d qf their vast eruptions, 
1 could venture to give this opinion without apprehension of 
going too far, or of wanting that proper dididence a man 
ought to hare in his own knowledge. * 

Ancientv«4ca- The ancient volcanoes observed on the surfaces of conti- 
tiftn som^e as- numerous as Mr. FI. de Bellevue imagines, 

sert. when he says, that volcanoes, either burniog-or extract, 

are seen every wh.ere on the iUce of the globe. This is a 

gr6at 


‘*Vallcy ofQui 

•to 


oif Tne cRVStAts in iataI. 


m 


jp*eat exa^p:mtion. Many Bre|8een in various places^ fio 

doubt; but the space they occupy bears no comparison with 

that where tliere are none. I include ancient and extinct 

volcanoes, for those still burning are very few. ThAo are Biiming onas 

only four in Europe: those of Iceland are in a distant lati- 

tude. 

This reminds me of n similar opinion of Mr. Patrin, Pairin'* miw^ 
which he gave of Italy. It is in his Retherches svr lea Vol~ 
canSf Inquiry concerning Volcanoes according to the respect. 
Principles of the pneumatic ChemistrJ^*’ He 8a)'s, ftnly 
is full of volcanoes, and covered from one end to tiic other 
with lavas and tufasof enormous thickness." Yet the true fact 
with respect to Italy is, that the Apennines, which traverse 
it from one extremity to the other, all the ramitirations of 
that chain, and all the eastern shore of that poninsulu, have 
nbthlng volcanic in them ; and that the soil of this kind lies 
only on the western coast, where it is frequently interrupted 
by aqueous strata. 

When explanations of the manner, in which a fact in ter- When people 

reslriiil physics, tliat in some degree obscure, muv have ‘*®^***® 

1 I I - . , , , . nature they 

happened, deviate irorn the most natural, and that which often 

is most cdnfornaable to all the pbenomcaa, they tnay bp 

. , , * . nion by con- 

very dillcrent from each other, or even op|»osite. Thus it tra^lutory *r- 

happens, that the naturalist I have just tjunted, being 8'*™®*'**“ 

equally of opinion, that IhP pyroxene scboerls did not pre- 

exiist in the lava, separates llicm from the matter of the lava, 

and makes them arise from an nt^riforni fluid, which has 

passed to a solid consistence In' the caffect of«utfraction.** 

This question 1 have already discussed with precision, and 

to sonn* extent, founding all I have said on facts in my Olv 

acrv'ations on Pyroxenes, or volcanic SchocrU, in the JouT^ 

na/tfe Phifsuiue for March, laoi. 

From all the facts I have adduced the following conclu- Geneni eo»p 
■ions may be considered as established. cluhion*. 

That every volcano,^whether burning, extinct, or ancient. Volcanic 
whatever its height or extent, and wherever situate, is a 

® ’ formed by 

mountain of a class distinct from all others: that it is imd different 

formed by no neptunian strata: that all the solid substances 

constituting it are the.products of fire: that it has been 

raised up, froqi its base, to its sumuiit, by the accuiuulatioa 

of 




rry«tnlffinlava 
foittigii to it* 


Tbc w^ole 
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W .THB CRYSTALS IK tAYAS» 
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pf Hitters successively thrown up by its enypti^ns, the fo¬ 
cus of which is beucath all the strata with which we are ac« 
quainted. 

That the crystalline substances included in lava are fo¬ 
reign to it: that they have been formed antetiorly in the 
humid way in strata* which the volcanic fires have reduced 
to fusion leaving their crystals untouched, because those 
fires hud not sufficient intensity to fuse them. 

That we should cease to say volcanoves immifiest them* 
selves on the summits of mountsuii3» because vplcanic 
mountains entire constitute volcanoes* This is the reabon 
why new mouths fiequently open, iq their sidesA or at their 
base* 

That sea water is absolutely necessary, by the salts it 
holds in solution, to excite the fermentations that produce 
volcanoes* 

That all the strata and substances, which compose calca¬ 
reous, schistous, or granitic mountains, and all their varie* 
ties, as well as sandy, gypseous, and argillaceous hilU, are 
the work of water. 

That all the ancient volcanoes, which are now inland, 
have burned underueath the waters of the sea* The schists 
and granites which appear around some of them are foreign 
to them, V'lunging to strata through which the eruption 
forced a passage, and which have remained bare. They 
would have been buried under the volcanic matter, to bb 
seen no more- if those volcanoes had been longer active. 
Those whic'b were burning at the time when the sea retired 
from our continents ceased to burn at that period: a period 
beyond the memory of the inhabitants of the countiy* 
because there could he no inhabitants of the land round 
those volcanoes, when it formed part of the bottom of thq 
sea. 

Among the numerous facts that prove this truth, count 
Marzari of Vicenza has furnished me with a very remark¬ 
able one, on lus return from a tour in Auvergne* At San<* 
tourgue there is a stratum of volcanic sand, about sijc 
inches thick, between two calcareous strata. Afiter a calca¬ 
reous deposition had been formed therefore on the sides or 
ba^e of the volcano,ran eruption must have thrown out and 

■ t 
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Bf read this eknd, upon which a ^resh calcareous depo'siti&ik 
t^k place; and these operations cduld have occurred only 
in the sea. Count Murzari has had the goodness to present 
me a Epecimeu of this sand, which is Mmilar to what was 
thrown out of the superior aperture of Etna in the eruption 
6f 1763 , which I have mentioned above^ 

I shall remind the reader here of what I have said sevts DUtinction bei* 
ral timesy that to distin^ish the different periods when 
volcanoes has*e been burnings and not to confound them Volcanoes, 
together, it is proper, to call those ancient which have 
burned in the sea before our continents were laid dry: and 
those only which by their situation are still capable 

of buniingy if the inflamxnablt matters that gave rise to 
them were not consumed. But this necessary distinction 
M:iH never be made^ as long as it is believed, in spite of 
the dictates of observation and experience, that burning 
volcanoes may exist iudependent of the waters of the 
sea. 

.Mr. FI. de Bellevue must be convinced, tliat my sole 
-object, in making these observations, is to illustrate in u object, 
more precise manner the grand plienouienoti of volcanoes, 
that we may not ascribe to them etlects in which they have 
no concern, or deny them those they have really produced. 

These limits, grounded on well estublishcd facts, cuu alone 
free us from systems founded on contrary uotious, and af- 
ford more certain bases to geology, that interesting and im- 
iportuut branch of terrestrial physics. 
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II. 

JEiperiments on Mofybdefio. By Christuvn Frederic 

Bucholz. 

^Concluded Jrom p. I 96 .J 

VIII. Manner in whic% molybdena comports itself with ccr* 

tain acids^ 

Exp. 29 . Ten grains of powdered molybdena were put With sulpliu. 
tuto half a diiachm of aulphuric acid of the speciSc gravity 
/ of 
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of i *86» and left for twenty-^ouik houra at an on^ndry tem^ 
perature. The acid did not exert the slightest action on 
the metal. At a moderate heat a large quantity of sulphur** 
CUB a^id was evolved, the liquor became of a yellowish 
brown colour, and it assumed a sirupy consistence. It was 
then diluted with four times as much water, and became of 
a brownish yellow. After standing some time a little mo- 
lybdena was deposited, which had not been dissolved. The 
liquor having remained some hotirs in contact with the me^ 
tal, it gradually turned green, and afterward blue: but the 
most remarkable circumstance was, that part of the blue 
oxide precifiitated itself in the form of a very fine powder. 
The cause of this phenomenon deserves inquiry. 

Converted into This experiment teaches us, that the molybdenahad been 
nycllow oxide. action of sulphuric acid into a yellow oxide^ 

containing more oxigon than the green and the blue, which 
passed to the state of green oxide in consequence of a dis^ 
oxidation produced by the contact of metallic molybdena. 

Exp, 30, In treating on the oxigenation of molybdena, 
I have already had occasion to say something of-the actioh 
of nitric acid on this metuL The experiments I shall ref¬ 
late will serve as a continuation. Ten grains of powdered 
molybdena were put into two drachtns of nitric acid diluted 
with an equal quantity, of water. At the expiration of a 
quarter of an hour there was a slight evolution of nitrous 
gas, aud a pale red solution was formed. To.accelerate the 
action of the acid 1 employed a gentle heat, whtn the mo- 
iybdena soea disappeared, and the liquor assumed a yel¬ 
lowish brown colour with a tinge of red. I added ten 
grains of molybdena two dilferciit times; and when I had 
added the last ten grains, the liquor, which had been clear, 
grew turbid, and became of a carnation red. This, added 
to a slight evolution of nitrous gas, led me to'Conclude, that 
the acid was completely saturated. After standing a little 
while, blue oxide wus perceived to^form at the bottom of 
the vessel, where a little molybdena still remained undis¬ 
solved: aphenomcnon similar to that observed in the solution 
by sulphuric acid. Twenty-four hours after, the matter 
that rendered the liquor turbid was separated, and it com* 
ported itself in all respects like moIyl>dic acid. 


.A&olu* 







"A' sblutittn df molybdeuA hf nitric acidj made wHhoiit Solution in ni- 
heskf became perfectly clear in a few hdars, and of 
j-ellowish bro^rn inclining to red. It had a slightly acid 
taste, that left behind it a bitterness with 6omewhat*metaU 
line. Part having evaporated by a gentle heat in a porce* 
lain capsule, it left a pulverulent residuum of a dirty red^ 
dish yellow, which, being put into a small quantity of wa¬ 
ter and shaken, was entirely dissolved, except a tmiall por^ 
tion, {hat was molybdic acid. The solution was yellow ina 
dining to red: and on being digested with tnetallic molyb- 
d'ena it became blue. 

Twenty grains of powdered molybdena having been put 
into u druchiii of fuming nitric acid, un extremely vivid 
eflFerveiiJeence look place, attended with an extrication of 
red vapours, and the mixture became consolidated into a 
niass of a light brownish red colour. Another drachm of 
the same acid being poured on this, and moderately heated* 
white molybdic acid was verj’^ readily produced. 

* 31. 'rtie reddish solutions obtained in the pre- 

ceding experimeids being filtered, ammonia, cautiously 
added, produced a floccident precipitate of a brownish 
red colour, which,.having been washed and dried, yielded 
a powder of a ligf ter hue interspersed with white and shin¬ 
ing crystalline particles. Some ofi this powder was put into 
a small quantity of water, at a moderate temperature, and 
shaken, in which it all dissolved except a few small white 
crystals. These crystals however were not molybdic acid, 
for they were much more soluble, and had a mbch stronger 
acerb taste. The solution of the brown powder was of a vi¬ 
nous yellow colour inclining to red. The water, with which 
this powder was washed after its precipitation, had a deeper 
colour, because the precipitate %vas more soluble after being 
wetted. On adding ammonia, or potash, to the solu- 
tioti, a brown red precipitate fell down slowly once more. 

This precipitate bein^ treated with a solution of alkaline 
carbonate, it was not attacked, but the white crystals were 
dissolved with efFei'vescence. Farther experiments are ne¬ 
cessary, to determine the nature of the products formed in 
this process. I shall here confine mys^f to the remark, 
that the brown precipitate cannot be taken for the brown 
^ oxide 
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tncid^ 6btaihed by the decon^osition of moly1)d#te of am-» 
tiioaia» for this oxide appears to be insoluble in wat^: and 
besides^ the precipitate does pot furnish blue oxide with 
molybdlc acid, but only tvith mOlybdena in the metallic 
state, which indicates a higher degree of oxigenation than 
that of the blue oxide. 

Exp. 3Q. Ten grains of powdered molybdena were put, 
into a drachm of muriatic acid of the specific gravity of 
1*135, and left for twenty-four hours. The acid exefted no 
action on the metal, it remained in the same state; and 
even after it had been boiled to diyness, a second drachm 
of acid added, and this boiled on it a few minutes, no 
affect was produced. 

This fact appearing to me inconsistent with the property I 
had observed in metsUic molybdena of being converted into 
blue oxide after having been simply wetted, I tried muriatic 
acid diluted with water. The metal however was not at^ 
tacked, whether I ejnpioyed one, two, or three parts of wa-^ 
ter to one of acid, and digested the metal in it for a long 
time, or boiled it. 

Thus it appears, that, when pOwderUd mblybdena is sim¬ 
ply wetted, theoxidation is not produced bythe water, but by 
the oxigen of the atmosphere; the water serving only to 
conduct the oxigen, and dissolve the oxide formed, so that 
the metal continually presents a fresh surface to the action 
of the air. 


Bkurianc acid. 




Exp. 33. Ten grains of metallic molybdena were put 
into three ounces of water saturated with vapour of oxigen^ 
ized muriatic acid: the mixture was shaken a little, and a 
blue solution void of smell was produced. But^the greater 
part of the metal was not dibsolved: nor was it by the ad¬ 
dition of six oupces of acid. The liquor when filtered was 
of a fine blue colour; but on adding liquid oxigenized mu¬ 
riatic acid, the solution became as clear us water;, and when 

# 

more molybdena in the metallic statq. was put into it, the 
blue colour reappeared. 

Exp. 34. Ten grains of molybdena were put into a 
drachm of liquid arsenic acid containing half its weight of 
diy acid, and left^to stand twenty-four hours in a closely 
stopped bottle. At the expiration of this time a thin stra- 

, turn 



ttrib40f liiquorv «]Kmt half Itf line thick, wa»'<rf'a bi^aikv^ 
ycjlow caTour* Having boiled the mixture and evapoFatid 
to dryness, diluted the residuum in half an^uunce of wsh 
ter^ andahaken it slightly, I jhad a fine blue sohitidb, and 
but little of the nietal appeared to be left uimltenedi* Tbis . 
the nietal )iad here been oxided at the expense of the arsesue 
acid, and converted into blue oxide. 

Exp. 35. Ten grains of molybdena, half a drachm* 
phospboilc acid, and a drachm of water, were put into a 
phial, which was stopped close, and left, to stand twenty*: 
four hours. No e^ct 'was produced, and.the mixture was 
boiled to dryness. When the, jwdduum was nearly dry, cl * 
vapour exhaled, which had a little of the smell of pbospbo* 
rus, aocutupanied with something like thaMds^ alkaline 
lixivium when boiling Alown. The fiahieof lighted paper 
held over it assumed a greenish yellow colour. The nesi« 
duum was heated red hotr but no stronger smell was given 
out, tbat could lead me to suppose the phosphoric acid had 
acti^d <m the molybdena; and in fact when the mass was 
cooled and diffused in half an ounce of water, the greater 
part of tiimtmetal remained ^at the bottom, without having , 
undergone any alteration. The supernatant liquor was of 
a yellowish brown colour, had a strongly acid taste, and left 
a metallic taste on the palate. A similar quantity of water 
was evaporated from the metal several times, but > did n^t 
observe Uie least change, and.no blue oxide was formed* : 

A small quauti^ of this solution was evaporated to dryness, 
aad a grayish blue matter remained, which, on«dissolying it 
again, to my great surprise assumed a yellowish brown co* 
lour. Ammooia added to tbe.solution gave it a dull colour^ 
without producing any precipitate; it was not till after the 
expiratioa of four and twenty hours, that a &w brown flockp , 

Eajf, ‘36. Ifayiog treated molybdena in the same mai^£oracIc add. 


nar with boracic acidj^at the end of a few hours the liquor 
assumed a slight blueisb tint, which did not increase afters 
wardi even when evaporated nod the residuum again dis¬ 
solved* * Thus it appearsr^ that boracic acid has po action 


on audybdena, and was not the cause of the eUght blue oo* 
lonr observed. « " * ^ . 
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I ha<l aiidilar results with the sulscinic, tartar6us, mA 
citric acids; dnlj I observed, thati in treating molybdena 
with succinic acid, the liquor became green during evapora* 
tion. Acetic acid prodticed no effect on it cold ;tbut when 
boiled, anid the liquor reduced to about half, it assumed a 
brownish yellow, colour. Ammonia scarcely rendered the 
solution turbid. 

From what has been said it appears; 

Ist. That, whenever molybdena is dissolved by acids, H 
becomes oxided at their expense^ and consecpi^tly can be 
dissolved only by those acids, which, tike the nitric, stilphu-^ 
ric^ oxigenized muriatic, phosphoric, and arsenic, are sus-^ 
ceptible of several degrees of oxidation, and CH]iable of 
parting with oxtgen, either at the common or a higher temr 
peratore. 

9dly. That by the action of acids meflybdena nriay be 
brought to the state of blue oxide, and sometimes of brown, 
the nature of which is yet to be examined. The phospho'^ 
rid alone appears to produce a different state. 

3dly. That these solutions can scarcely be considered as 
salts, on account of the acid nature of the oxide of molyb^ 
dena. 


IX.' Action of potash on the native fulphurct of molyhdend* 

Pota^Vi with Exp, 37 . On fifty grains of pure sulphuret of molyb-* 

jihVret of mol I poured a lixivium contaiiimg two hundred grains of 
lybdena. pure caustic alkali, evaporated to dryness, diluted the resi¬ 
duum in water, and evaporated again. After repeating this 
several times, I separated the undissolved part by filtration, 
washed, aind dried it. The loss aniounlcd to scarcely four 
grains, and what remained had the same appearance as be-^ 
fore. On this 1 poured sulphuric acid diluted in water, but 
no sulphuretted hidrogen gas was evolved. The filtered 
liquor has a strong taste of sulphurous acid; diluted sul¬ 
phuric acid expelled f^om this a la^ge quantity of sul¬ 
phuretted hidrogen gas; its colour, which was a pa1« 
brownish yellow, changed to brownish red; and at the end 
of a few minutes a fine brownish red precipitate was formed, 
which gradually changed brown, and thenee to a yellowish 
brown; the liquor becoming a pule reddish brown. The 

precipitate 
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pYecipItate when dried was of a chocolate co1oul*» tod 
weighed 3^ grains. This appeared to be a simple hidro- 
tbianat [hidrosulphuret] of moljrbdena; ft>r whep heated 
with mariatic acid a small quantity of sulphuretted hidrO- 
gen gas is evolved, and when heated redhot in a crucible it 
does not give out the blue flame of sulphur, but simply a 
smell of sulphurous kcid. On decomposing it with nitric 
acid, it immediately gave out sulphuric acid, which Was 
rendered evident by barytes. 

Exp. 38. Twenty-five grains of sulphuret of molybdena Heated redhot 
were put into a lixivium containing a hundred grains of 
, caustic alkali, evaporated, and heated redhot for a quarter 
of an hour. As soon as the alkaline mass began to flow, 
the alkali acted so, powerfully on the molybdena, that the 
whole of the metal seemed to be fused by it. The mass had and fased. 
assumed a cherry red, which soon passed to a deep crimson. 

The water in which this was diffused acquired a deep green Fart dusolrfd* 
colour, which it lost in a few hours by mere exposure to the 
air, and became of a blackish gray. The residuum, after Residuum, 
being washed and dried, was of a light gray colour, and 
weighed twenty grains. Its nature will soon appear. 

Sulphuric acid and muriatic acid diluted with water, and Solution ex* 
added in excess to the solution that had passed the filter, 
extricated from it sulphuretted hiflrOgen gas, and occasioned 
a precipitate similar to that of the preceding esperiment. 

A part of the molybdena formed with the free acid a 
blue solution above the precipitate. Nitric acid occasioned 
a similar precipitate: but the blue liquid, thaf contained it, 
became greenish, and afterward of a reddish yellow, in con* 
sequence of the progressive oxidation. 

The experiments rdated indicate, that the alkali (potash) Pouihscubut 
exerts but little action on molybdena ifa the dry way, and 
still less in the wet. I thought, that, if the quantity of 
sulphur were increased, the action might be more consider¬ 
able, and accordingly! made the following experiment. 

Exp, 39. I took ten grains of powdered molybdena, Treiicd with 
which I put into half ansounce of an alkaline lixivium 
holding in solution twenty grains of sulphur. This I boiled ^ 
and evaporated almost to dryness twice. The matter, asiA 
the 38th experiment, was of a cherry red round the edge. 
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Oa {t ia Mter thc^solutioa was of a fine 

^reen. The moiytMletui however did not appear to be 
tedped m apy i^nsjiUe 4eg:rec. Forty grains of sulpliur 
were ad^d#, and tbe process as above was repeated th)%e 
times. The laoiybdena was still found to be but little al-- 
tered« apd had lost only two grains. The solution being 
decomposed by sulphuric acid, it yielded only a grayish 
blue prm{Htate» tbe aspect of which was perfectly like 
what is called tac sulphuris, and contained a few flocks of a 
yellowidi gray. 

IttOic^jway. 40. | then took two drachms of alkaline lixivium* 

thirty grains of sulphor, and ten grains of molybdena; 
put the whole into a Hessian crucible; evaporated to dry- 
nefs; and left it in a red heat for a quaiterof an hour. 
Tbe mass being diffused in eight ounces of water* and fiU 
tered* the niidissolved residuum weighed three grains. 
The solution was of a fine yellowish red* and sulphuric acid 
produced in it a blackish brown precipitate* which was in no 
respect altered by an excess of the same acid: the liquor 
gave no ^gu of a Uue appearance: and the precipitate* af¬ 
ter being separated* washed* and dried* was of a brownish 
blacky and weighed forty*five grains. 

P edpittitecx- Tliis precipitate was not altered by boiling in sulphuric 
acid* and afterward with ftiuriatic: but when nitric acid 
was added to the muriatic* and it was boiled again, it was 
decomposed and dissolved, with the exception of a little 
sulphur. A soliition of barytes iudicated the presence of 
sulphuric apidL Five grains of the precipitate* having been 
heated redbut in a small glass, gave out about two grains of 
sulphur. The residuum was speedily oxided by nitric 
acid, but stiii a iitUe siflphuric acid was found in the solu¬ 
tion* which proves* tliat'tlie action of the fire had not se¬ 
parated all die sulphur. • Froru what has been said it fol¬ 
lows, that the precipit^ was composed of molybdena in 
tile metallic state* or opproachingto ik, of hidrothiannt of 
eulpliur, and o£;aflight excess of sulphur; while tloe pre- 
cipitates.in tlie^th experimentaw^e composed of oxide of 
molybdena combined solely with sulphuretted hidrogen* or 
at most with a little sulphur. This experiment having been 
i^peated wlUt four times the quantity of molyljdena* and 

the 


acuuied. 
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the roasting continved a quarter of an hour longer^ the 

fianse results* 




X. Action if hidrothianates of atkaUiit sutphuri§^ mki ^ 
pure hidrothion avidy on mol^bdic acid^ 

JExp* 41* I dissolved molybdate of ammottm in toeuty Sututisn «4 
times its weight of water, and added sutpbunc acid, till the 
precipitate formed was entirely redissolved. I fheO‘poured uo'xtvii «ti 
in hidrotluanate of ammoniactd suipburet, and a reddish 
brown precipitate was fumed, which was more cfr less cotl- alnman^ 
s*iderai>te, and tlie supernatant liquor was nmre or lesa blue, 
according as tlie quantity of sulphuric acid and of watqr 
eroplo}"€d to dissol ve it was greater or less. I found too, that 
on adding a small quantity of bidrothianate of ammoniaca) 
suiphuret to the solution of molybdate of ammonia, the 
sulphuric acid produced no precipitate, but merely rendered 
the solution blue; while a precipitate took place, if there 
were a larger quantity of liidrotbianate of amuioniacal sal** 
phuret; thus in one case all the bidrothianate sulphur is 
employed in disoxiding the molybdic acid* 

Exp, 4^2. Five grains of sublimed molybdic acid dissolved Molyhdicac^ 
in ten drops of concentrated sulphuric acid were put into 
five ounces of water* Uidrothianatc of suiphuret of am« 
monia occasioned in this a cho<;olate coloured precipitate, 
which was almost black when dried* An excess acid dkl 
not decompose it, or produce a blue colour: thus it was 
similar to the native suiphuret of molybdena* 

Exp. 43* Molybdate of ammonia was dissolved iu twelve of 

times its weight of water, sulphuric acid added in excess* 

1 1 • • 1 r I » • > •• Slll|»huri t.liu1 

and solution of suiphuret of potash pourra m* This ecca- 
sioned a light reddish brown precipitate, and the liquor be- 
came blue. Sulphuric acid being added to a solution of ^ 
molybdate of ammonia merely to saturation, hid^othianate 
of suiphuret of potash occasioned a flesh coloured red pre¬ 
cipitate incliniug to a copper colour. In a solution to which 
no sulphuric acid had been added, no precipitate was occa¬ 
sioned by the bidrothranate, the liquid merely becoming a 
little milky, which might t>e expected from the property I 
have already observed the suiphuret of potash possesses of 
dissolving molybdena. The acid added afterward produced 

lUlCW 
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Sulphuretted 
hidrogen gas 
pass* d into a 


angw a precipitate of a re<]dis|i brown colour. All theaq 
precipitates were decomposed by an excess of acid» a blue 
solution was formed, and nothing remained at bottom but 
sulphur of a brownish gray colour containing a little molyb- 
dena. 

Exp. 44* Two phials were connected together as in 
Woulfe's apparatus. In one, which served as a receiver. 


lolutronofmo- ^ solutten of one drachm of molvbdic acid m 
Ijbdicacid. , , #> x • t 1 

eight ounces of water: m the other there was an ounce of 

< sulphuret of lime with eight ounces of water, and sulphuret¬ 

ted hidrogen gas was evolved. As soon as the gas began to 
pass through the solution, this assumed a reddish brown co¬ 
lour, which became deeper and deeper, but still continued 
clear. I took a little, which smelled strongly of sulphuret¬ 
ted hidrogen, added to it some muriatic acid, and a blackisli 
precipitate was formed. At the expiration of four and twenty 
hours the whole of the solution became a little turbid; and 
after exposure to the air for twelve hours in shallow vessels 
it was completely turbid, opake, and of the colour of mud. 
Heated afterward to ebullition, it resumed its clearness and 


colour, except that it was a little more inclining to yellow. 
The froth that formed during the boiling was of a fine red¬ 
dish yellow, like tincture of saffron. While it was evapor¬ 
ating to dryness by a moderate heat, a smell qf sulphuretted 
hidrogen continued to be g*iven out, and toward the end a 
great de^l of ammonia was evolved. 

Brown resi The residuum, weighing iifty-Cve grains, was of a light 

duumexamin tj^own chocolate colour, and exhibited the ibllowing proper¬ 
ties. 1. Ten grains being exposed to a moderate heat, a 
pretty large quantity of ammonia was evolved, accompanied 
with a smell o sul; huretUd hidrogen. This smell alone was 
perceived when the t eat was increased: at length sulphu¬ 
rous acid was given out, and the mutter assumed a blueish 
black colour. It now weighed eight grains, was insoluble 
in water, and in the acid a little concentrated by a ixieua 
temperature, I'hrown into a redhot crumble, it immediately 
became red, sulphurous acid vapqurs were expelled,'and it 
melted. Th s ;wa^ molybdic acid. 2. Ten grains of the 
re^duum put into a drachm of muriatic acid, and heated to 
ebullition, gave out but little sulphuretted hidrogen; anci^ 

formed* 
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farii^4 ^ brownish yellow BoVotion, whlpb on dilution with 
water astiimed at first a bluejsh green colouri and afYei^ 
ward became coiQpletely greeif. A similar quantity having 
been previously shaken in prater, aodafterw^putanto mu¬ 
riatic acldy gave rise to a pretty considerable evolution of 
aulphurettedhidrogen, and produced a blue solution, which 
50on assumed a tinge of gn ^n, nnd let fall a blue precipi¬ 
tate iusoluble in water. This I had an opportunity of oli*' 
serving in several experiments. Its external appearance 
greatly resembles that of the blue oxide qf ranlybdena, 
from which it differs however, since it la not soluble like it 
in water. It requires farther examination therefore, to der 
termineits nature. 9. Five grains of the dried residuum 
were put into half an ounce of cold water, and shaken; but 
, no effect was produced. Being boiled for a quarter of an 
hour, part was dissolved, leaving two grains of a fine red¬ 
dish yellow colour. The solution had the same colour 
the preceding; it emitted a strong smell of sulphuretted 
hidvogen; the sulphuric acid increased thjs smell, and 
4 }hanged the solution at first blue, afterward green. 

V roia all these circumstances it appt^ars, that the residuum A rompound 
is a triple compound of hidrothian acid, ammonia, and inq^ ud 
lybdenu. With respect to the acids it comports itself like ammonia, and 
the precipitates obtained in the experiments 38, 41, and 43. 

After being roasted to redness it approaches the native sul- 
phurct of molybdena, from which however it appears to dif¬ 
fer still by retaining a small portion of sulphuretted iiidro;- 
gen. It is much more quickly converted iqto acid by the 
action of fire than the sulphuret of molybdena. 

E.rp. 45. Ten grains of very pure molybdic acid, first Sulphurotted 
f^sed, then powdered, and afterward boiled in ten ounces of giw 

water, which dissolved but a very small part, were put into [cr in 
the same apparatus as that of the preceding experiment, undissoWid 

_ .. . , X* 1 1 inoKbilic acid 

and subjected to the same treatment. As soon as the sul- difTuboU* 
phuretted hidrogen gas began to pass over, the liquid be¬ 
came brown: the colour grew deeper and deeper, uud the 
greater phrt of the molybdic acid, whiej^ swain in the solu¬ 
tion, was dissolved: nothing remained at the bottom but 
some brownish black flocks. At the conclusion the liquor 
assumed the same colour as in the preceding Experiments, 

and 
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and had a strcing stnell and ttftte of sulphuretted bidrogen. 
"At the end of fout ftnd twenty hours it became turbid^ and 
deposited a pretty considetable quantity of a yellowish 
brown fibwder, which was separated and dried, when it be^ 
came of a brownish black. The filtered liquor was of a 
yellowish brown: when made to boil, sulphuretted hidrogen 
gas was evolved; a larger quantity of powder was precipita¬ 
ted; and it retained but a slight smell of sulphuretted hi« 
drogen, which the addition of a few drops of muriatic acid 
rendered stroflger, at the same time producing a blue co¬ 
lour. The precipitated powder, put into muriatic acid and 
exposed to a moderate heat, comported itself like the resi¬ 
duum of the preceding experiment; but boiling it ultt- 
xnately produced a solution of a brownish yellow colour. 
A little of this powder, being thrown into a redhot crucible, 
burned immediately with a sulphurous fiame, which soon 
disappeared. 

Puremolyb- This experiment shows, that pure molybdic acid is like- 

cerntoe^with ^8® cap®^^® combining with hidrothian acid; but this 
sulphuretted combination is not as constant as that of the preceding ex- 
bidrogon. periment, in which ummonia too is present. It proves the 

variations, that the less limited disoxigenizing action of the 
hidrothian acid must produce. Thus by dessication simply 
it passes to the same state,^ to which the compound of the 
preceding experiment ia not to be brought but by a much 
stronger heat; and by the oxidation of a part of the hi- 
drogen it forms a hidrothianate of sulphuret of molybdena, 
that gives out in roasting a vivid sulphurous fiame, which 
the native sulphuret of molybdena does not, and is converted 
intjO molybdic acid. 

It remains for me yet to examine the action of hidrothian 
acid on molybdena in the same respects as iu the 4ist ex¬ 
periment. 

Molybdate of Sulphuretted hidrogen was passed in the man- 

ammonia de- ner atfeady mentioned through a solution of a drachm of 

resolved by^ molybdate of ammonia in four ouflcesVf water, which had 
sulphuricacid, been decomposed cnd redissolv^ ]by three drachms of rec- 
wUh Tulphu- sulphuric acid. In two or three minutes the solution, 

rmedhidro- which was before like water, assumed a blu6 colour. Five 
minutes after a light cho<et>Ute brown matter was d«]poBited 
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<«in its rarfkce, and on the wA sides of the vessel; but tim 
disappeared after a few miqitites. The fine blue colour of 
ihe solution changed to a black, and a precipitate of the 
eame colour fell down. The liquor having been* filtered, 
and set on the fire, became again of a fine blue by bmlitig* 

The water with which the precipitate was several times 
washed was also blue, but the colour bad little intensity* 

Hie precipitate, having been dried, was of a blueish black, 
and exhibited the following results. 1. Boiled in mo¬ 
derately concentrated muriatic acid, it yielded a brownish 
yellow solution* 9. Thrown into a crucible at a dull red 
heat, it burned with a fine blue flame; which in a crucible 
at a bright ted heat was quickly over, but there was a very 
considerable extrication of sulphurous acid after the flame 
had ceased. The residuum left after the combustion with 
flame was of a blackish brown, insoluble in water, and re¬ 
ducible to inolyhdic acid by increasing the heut. Put into 
water and shaken it gave a light blue tinge after some time. 

The residuum separated by the filter had lost its brown hue, 
and appeared almost entirely black. These experiments in¬ 
dicate, that the niolybdic acid bud been at first diboxigenisedi 
and tliat afterward it entered into ccmlnnation in the brown¬ 
ish black precipitate, which ap{>eared to contain a littleblue 
oxide; a circumstance that seenr^s peculiar in this case, and 
merits investigation; but which in other respects comported 
itself as in experiment 45. 

From all the experiments repeated under the pth and lOtb g 'nrrti 
beads it follows; Ist. That potash exerts scarcely any action 
on sulphuret of inolybdena in the humid w^y; that this 
action is more considerable in the dry way; and that io dis¬ 
solving afterward in water a greater or less combination of 
sulphuretted hkbogen with sulphur takes place. 

2 dly. That the sulphuret of potash comports itself in sulphv«et<€ 
the same manner.^ From compounds formed in the dry way i*®^**f 
acids precipitate a matter, which is a sulphuret of molyb- 
dena containing a small portion of sulphuretted hidrogen, 
end which cotnports itself with acids nearly air native sul- 
pfauret of molybdena. 

. 3dly. The hidroguretted alkaline sulplmrets preci{Ntate hidrognvattafi 

from the solution of molybdtc acid a matter of a colour si- suU 

^ . phureu, 

milar 


t 
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and 8u1phu« 
retttd hidro- 
gen. 

I 


Conclusion* 


Farther expe¬ 
riments pro¬ 
mised. 


snilar to tHat of chocolate, which imparts a blue colour to 
the acids in trhich it is dissolved, and appears to differ frotu 
preceding in the oxidation of the molybdena, and i|i 
containing more sulphuretted bidrogea and less sulphur^ 
Thus wc have two compounds of this kind; and the latter 
appears capable, under certain circamstances, of being con¬ 
verted into the former. 

4thly. Pure sulphuretted hidrogen gas equally combines 
with molybdena, exhibiting phenomena that indicate a dis« 
oxigenation, and forms products similar to those resulting 
from their combinations. The passage of this gas through 
a solution of molybdate of ammonia gives rise to a triple 
compound, which is soluble in water, decompofable by 
heat, and rendered by it similar to the native sulphuret of 
molybdena. 

1 here conclude the publication of my experiments on 
rpolybdena. I am free to confess, that they do not exhibit 
a complete work; but I flatter myfelf, that some conclusions 
may be drawn from my labours not altogether unimportant 
to the science of chemistry; Besides it was necessary, that 
such experiments should be some time niacle; and I can 
aver, that I employed all the care and attention possible, so 
that complete reliance may be placed on their accuracy. 
Farther experiments wilL complete what 1 have begun. 
These 1 shall undertake, as soon us I have procured a suf¬ 
ficient quantity of molybdena, and my occupations will af¬ 
ford me leisure. 





III. 

On the native Cold Dnft found in the Hills in the En^frons 
of the Commune of St, George^Si ih the Department of 
the Doire: hp Mr. Grni.ro, Prefect of the Department 
of the Sesia^. 


Native gold AT has long been known, that a great number of rivers 
Wdsof riveri. brooks carry with them particles of native gold, of 

• Journal d« Mines, No. 116, p. 145. 
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]surger or smaller size: that independeutly of the places 
where this metal is found in its native situation^ it is disiie^ 
minated io grains in their sandsfas those of the Rhooet th# 

Arxi^ge, and the Cdze in France^ and with us in tliose of 
the rivers Doire, RaUhee* Cervo, Elho. Mallon» and Orba, 
and of the rivulets Oropai Oremo, £vaD 9 on, Vison, 

It is equally known^ that there are persons, who make it 
their wliole biisinebs, to search for this gold. 

Mineralogists are not perfectly agreed respecting the ori- dis. 

gin of this gold dust; for ^he oldest, and among the moderns 
Brochant, suppose this gold ^as originally brought from 
mines, commonly situate in primitive mountains, from which 
it has been washed down by the water of the rivers. ** Na- 
live gold/’ says Brochant*, ** is found chtedy in primitive Brochsnt. 
mountains, where it is met with in veins, and sometimes 
disseminated in the rock - - - -it occurs also in alluvial strata, 
where it is frequently wrought with advantage. The sand 
of several rivers is mixed with grains of gold, which are se^ 
paratcd from it by washing. It is unquestionably evident, 
that the gold here is met with accidentally; and that it is 
deposited by the water, that has washed it away from its 
original situation, which was probably the same as w indi¬ 
cated above.” 

Others on the contrary think, that these metallic parti-tote 
cles were originally disseminated in auriferous strata, in the naUituaUour 
very places where they are exposed to view by great floods^ 
or overflowings of the rivers, or that they have been washed 
into the latter by torrents in storms or heavy ryins. 

I do not intend to enter into the question generally, or at 
large. This I leave to the learned, whose c hief study is 
the improvement of the science of mineralogy* My induc¬ 
tions go no farther than the small number of researches 1 
have made: yet I think 1 may venture to say, from the ob- At le'^st not 
servctions I am about to present the reader respecting the 
locality and situation of the native gold dust in the com- mines, 
mune of St. George'?, that such dust is not always washed 
down from mines in the mountains by rivers. And if such 

* Elementary Treatise on Mine^^alogy, arcording to the Principles of 
Prof. Werner. Vol. II, 
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wm the primitire origin oi their dUseininatiOT 
strata, it certainly could hare happened only at Bocne very 
remote period of the grand disruptions^ that have ta^en 
plac^ on the surface and exterior strata of our globe. Bat 
these revolutions, of rrhich we have no records, are buried 
tn the night of time. ‘For wc shall see, that strata, which 
furnish gold dust, are found at a considerable depth in some 
hills, equally remote from mountains capable of furnishing 
it, and from rivers that could force it from its native sttua* 
tion. Consequently it could have mingled in them only at 
a very distant period, when the strata of the hilts assumed 
the arrangement th^ have at pre^t, namely> atHhe time of 
their formation. 

' Th-f. the cp‘i* Such too has been the opinion of several naturalists of 
o£ luiny. country, and I should he goilty of injustice to them, 

if, in collecting fresh proofs tending %o support their hypo¬ 
thesis, 1 omitted the mention of their valuable works. Ac- 
Uv Eobiliaiit. cordingly I shall quote Mr. de Robillant, who, speaking of 
the gold dust found in the sands of the Orco^ says very 
positively: ** this river carries along gold, which ^he people 
of the country observe only below the bridge down to the 
Po; which confirms the opinion held by the people best ac¬ 
quainted with the natural history of tlie country, that it is 
from the gullies and hills /.hat this gold dust is washed down 
into the river by the rapidity of the water during storms---*. 
This valuable metal does not come from the high mountains, 
since none is found above the bridge, but it originates from 
the washing pf the red earth, of which most of these hills 
and plains are composed, and which in stormy weather is 
carried down into the principal river f. 

Mr. Balbo generally adopts the explanation of Mr» de 
Robillant respecting this species of native gold, in his 
learned Memoir on the auriferous sand of the Oreo. Every 
one,*’ says he, “ knows, that gold dust is collected in the 
Orco-<*«**But 1 do not believe it is equally known, that 

gold is found, not in the bed of the river alonv, but to the 

/ ^ 

* See a geographical Essay on the continental Territo tes of the King 
of Sardinia, by dc RotNllant, in the Memoirs of the Rc pi Academy of 
Sciences of Turin for the years 1784,5, Part II, "p. 254. 

■f Ih. p.268. 
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distance of several QiileS} every where mingled more or lesa Found «n th« 
^ith the sand*• «»It is very positively asserted, that it oc- 

curs in all the little rivulets between Valperga and^Rivara river. 

.«I endeavoured to discover, wliefher all the waters 

rise sufficiently near to each other, to lead us to suppose, 
that they equally derive their gold fram the same mine: as 
it is in this way that the vulgar, and even most of the 
learned, generally account for the gold found in rivers. But 
1 was completely convinced, that the waters of which i 
speak arise from different heights at some distance ftoin one 
another, so that, as we cannot suppose all these places to 
contain mines, ftocn which the ^Id may be derived, we 
must necessarily admit, that the particles of gold are not 
separated daily by the action of the water, and carried along 
by its streams, but tliat the water finds them in the soil it¬ 
self over which it flows* * • • •»And it is farther confirnied by 
the observation, that the auriferous strata disappear as we 
proceed up the Oreo; that we find them at furthest only 
as high as the bridge; that abo%'e this all traces of them 
are Ibst, though this is very for from the springs, while us 
we descend into the plain these strata are every day ex-* 
posed by the action of the water, and particularly iu 
floods V’ 

In a second part I shall speak of the theory proposed by Sup;io<r f\ to 
Mr. Napion, in his Memoir on the Mountains of Canavaisf, **5" 

who, having observed that all the pyrites of those mountains 
are auriferous, attributes the particles of gold to their de¬ 
composition or attrition. This is the opinion oT our worthy 
colleague. Dr. Bonvoisin. 

The observations 1 am now about to communicate appear Further prW 
to me still more decisive, than the proofs alleged by these ^ 

authors; and if the earths of which I shall speak do not 
furnish so large a quantity of gold dust, they afford indis¬ 
putable arguments, to convince us, that the gold certainly 
does not proceed frombany mine traversed water, at least ^ 
in the present day. 


* Mem. of tht Rojr. Ac. of Turin for t784,3, on the auriferous Sand 
of Oico, Part II, p.*404, 407. 
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On north of the commune of St. George's, in this cir-» 
cle of Chivas, in the department of tlie Doire, we find fer¬ 
tile risittg gronnds,^ and hlilH almost wholly covered with 
vineyards, which continue till we home to the highest of 
th^m, the bill of MuhngnanO, part of whioh is cultivated, 
part covered with wild chestnut trees; a distance of about 
three miles. 

In proceeding from the outer and tipper surface of these 
hills to the bottom of the \’aneys, which intersect them in 
different directions, we find in gcner^ul three very distinct 
strata. 

The upper stratum is for the most part argillaceous, as it 
furnishes an excellent earth for making bricks and tiles. 
The thickness of this stratum varies in different places from 
three or four feet to twentv-five or thirtv. The second stra- 
turn, which stretches likewise bori/ontally beneath the stra-^ 
turn of clay, is a few feet thick. It is composed of a con¬ 
siderable portion of sand, of gravel, and of pebbles of 
different natures, argillaceous, calcareous, and qnartzosei 
Of these I shall speak more particularly in the second part, 
ua well as of the fragments produced by their being broken 
or decomposed. The third or lower stratum, which forms 
the bed of the valleys, and of the rivulets that run through' 
them in rainy weather, is Composed in great measure of the 
IVagments of the argillaceous and calcareous stones of the 
second stratum. 

The rains gradually produced little gullies in different 
directions; wHich by the falling of fresh ruin, and the quan¬ 
tity and rapidity of the water, have in the course of time 
been extended and converted into valleys, more or less 
broad and deep, in diflerent places. Part of the water of 
several gullies accumulates particularly in one valley, where 
dunng storms and long rains it forms u torrent, called ia 
the country the Merdanzone. Now the gold dust is found 
chiefly among the sands of this torrenUand of iht small la¬ 
teral rivulets, tliat flow into the Merdanzone or other siihh 
lar valleys. 

But does this gold proceed equally frorpi the different 
^.trata I have mentioned above, or from one* of them only f 
I first examined the brick earth, that of (lie upper stratucil, 

in 
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in diifereat places and at ▼aridus depths: I also examined upper gtratum 

.considerable depositions of this earth accumulated in the 

shallow valleys: but I never discovered the smallest particle 

of gold in iti The searchers for gold knows this so well 

by long , experience and a great number of fruitless trials, 

that they never pay any regard to this stratum. It is the but in the ^lic^ 

stratuni beneath this, that composed of gravel, sand, and 

broken stones, in which the particles of gold are founds 

Of this I have convinced myself by repeated trials; and Mn^t in th« 
though in general, if equal quantities of earth be taken 
from this stratum, and from the bottom of the torrent or ri¬ 
vulets flowing into it, the latter will yield most gol^, it 
scarcely ever happens, that no gold is found in the latter 
upon trial. The particles of gold obtained from the auri-Tln& (liKTin> 
ferous stratnm itself, which have not yet been rolled* along 
with the sand by the rains, have a duller and deeper yellow 
c<^lour than those collected in the bed of the torrent, or of 
the rivulets, which are of a more shining yellow, no doubt 
in consequence of the attrition.* They are generally found 
amid a sand, that is more or less fine and blackish, and 
apparently of a siliceous and ferruginous nature. The earth 
of the same nature, which reaches to some distance, equally 
contains goldi Thus a brook that runs on the east of the 
cominuae of Aglie, between the mansion and the park, and 
receives the rain water that washes down an earth composed 
of different strata of the sam^e nature as those of the auri¬ 
ferous hills of St* George's, equally rolls along particles of 
gold disseminated beneath the argillaceous stfhtum, which 
in certain places is of very coasiderahle thickness. 

Fifteen or twenty years ago several persons in the com* Formerly coU 
Tnune of St. George’s made it their principal employment, 
to search far gold in the sand of the torrents and rivulets 
that I have mentioned. This they did particularly after or 
during heavy rains, and after storms. 

-The quantity of goW they collected in a day was very va* 

.rlable. Sometimes each of them would gain eight or ten prufii, 
shillings a day, at other times scarce a fourth or fifth of this 
sum. The size of the porticles too varied much, as from an 
almost invisible atom to the weight of nine or ten grains or 

more 
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more. They were afterward aolcl to mercbaats, wlio sent then 
to the mint. 

I am not speaking here, as is obvious, of gold dust dis* 
seanmateil ju amble knd. Earth of this kind in the territory 
of SaJasiwle, as I am informed by my cplieague Gtobert» 
contains paiticles of gold. The earth of gardens is known 
to contain them. It bus been proved in our days by the ex¬ 
periments of Sage, Berthollct, Rooelle, Darcet,and Deyeux» 
that there are particles of gold in vegetables. Berthollet haa 
extracted about 3*14 gram. [33 grs.] from 489Mgram* or tt 
htmdred weight of ashes. 

' Hitherto gold has not been found in *the arable land in 
the environs of St. George’s, but only in the stratum be¬ 
neath the clay, the surface of whicb^ is cultivated. The 
auriferous stratum, as 1 have observed, is lapre than thirty 
feet deep below tlie argillaceous stratum in some places. 

We have nothing to do here with particles of gold mixed 
with the suriuce mould by the decomposition of plants, or 
which plants have derived from the earth. I have no doubt, 
that the particles of gold found in the environs of St* 
George's have the same origin as those met with from Pont 
to the entrance of the Oreo and of the Mallon into the Po, 
from Valperga and Kivara to Aglie and St. George’s; aa 
well as of those^ which Drt Bonvoisin observed iii the envi¬ 
rons of Challant in the valley of Aoste. The famous piece 
of native gold preserved in the arsenal was found there. In 
that space pieces of gold of the weight of a louis have 
sometimes behn found; and other pieces are mentioned of 
the value of more than lOOl. [^*4 Sr. 4d.]. It is probable, 
that the gold found in the earth in the yulley of Broxxo, 
and in other places, has the same origin. 1 shall propose 
my conjectures on this subject ia the second part of this 
memoir, where I shall enter move at large into the nature of 
the earths and stones of the auriferous strata, as well as,tbe 
Qnture of laud in which they are contaiueib 
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dttlculatiojt of the direct Attraetim of « Spher^’t and !>#• 
monftration ^Claibaut's Theorem. By o CorreipomAeid. 

To Mr. NICHOLSON. 

StR, 

The same mode of calcOlstion, by which the figure of Extemiou of 
e graritating body, differing but little fronrs-sphei^, 
been detenrifned (p. SOS of this volome}* is also applicdMe 
to the magnitude of its immediate attrectioo. or the cop* 
parative length of a pendulum in different latitudes. 

' Suppose a sphere to be inneribed in the sphefmd# sod 4Mnadoaa^^ 
another to be circumscribed abopt k; I aball firateboWf ^ tuT****”* 
that the attraction at the pole is equri to that of the apaller 
sphere increased by ofthat of the shell, and 4)0 eqwt* 
tor equal to that of the lai^ger dhRiuidtod by ^ If «e call 
the attraction of this shell S, sutface being equal to tbu 
curved surface of a circapsc^bisg cyliudert. tbq attracticp 
of a uartow nag of this cyliodpr, oy of the elevatjed |ii 9 ition 
of the spheroid at the equator, supposed to act at the dis¬ 
tance of the radius, or upky, amy be expressed by its 
breadth: but in its actual situatiou its attractiou in the di¬ 
rection of the axis is reduced in the ratio of the cube of the 
chord of half a ri|^ angle to the cube of the radius; ami 
the attraction'of any other ring will be to tbit in the retie 
of the quantity of matter, or the cube of the sine of the 
distance from the pole, and of the versed sine directly, and 
In the ratio'Uf the cube of the chord inversely» that is in 
4ic joint retie of . the cube of the cosine of half the aug)« 
ap4 the versed npe; tiius, if «e call the cotiue of half toe 
ainj^e x» the versed sine being 8—S «*, and the finxinn 

the are -n—Utoocu of the fbrcq ut thOeqnetor 

v' (I—Jf*) 

“"A '*• “ 

Vot. XX—A»c. 1800. T X* 
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>ohr 8e eqii» 
tonal Attrac¬ 
tion. 


* 


(d—— 3x*) is less than 


4x* Sr 




, that is. 


4 ** Sr 


V' (1 — *x) 


, ;» of which the fluent is found as before 

— tV**— tt) (J—xx); and this becotnes •fx while x 
increases from O to ], being to 3, the attraction of the 
whole shell, as rV 1 • hut if the radius of the sphere be 
1 , and the ellipticity e, the attraction of the shell will be 

3 e 

to that of the sphere as — to 1, ti being the mean deo* 

sity of the sphere, compared with that of the supeific^ 
parts, and the attraction of the spheroidal prominence will 

be expressed by that of the sphere being unity. 

The depression below the circumscribed sphere is equal, 
on the meridian, to the elevation above the inscribed sphere: 
but vanishes at the equator, being every where proper* 
tional to the square of the sine of the latitude; so that the 
m^n depression of each of an infinite number of rings, of 
which any point of the CqUDfcor is the pole, must be half as 
great as the elevation of the corresponding rings parallel to 
the equator; and the whole deficiency is equal to half of 

3 e 

the whole excess^ that is, to : consequently, the re- 

V n 


maining attraction of the shell is 


13 e 
Sn' 


from which wc 


must deduct the diminution of the attraction of the in- 

13 e 


scribed sphere 3 e, and the whole will become 1 + 


5n 


4 e ^ O 

3 e, which subtracted from 1 -^ leaves 3 e ' for 

5n $n 

the excess of the immediate attraction at the pole above 
the equatorial attraction; to which if add the centrifu¬ 
gal force f, the whole diminution of gravity g will be 3 e*— 

^ +/: 1i>ut since e was before faoend to / as 1 to 3 


3n 
or :r 


lOn 


5n * , 10/» 

7g have - 


5 » 

9 10i~9 " 


5n 


< ^ 


^aod 
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SOn—-15 ^ R.-i.* 1% 

and g = --; •/» to which if we add c, we find e + y 

10a 0 

25 H 15 ^ * 

-- ^/: attd this is the celebrated ilieorem 

, 10» — 6 

of Ciaimat. 

It remains to be shown, that the diminntion of the at-VaHntionof 
tractive force at different parts of the splieroid varies as the 
square of the cosine of the latitude* The elevation; being 
every where proportional to the square of the distance from 
the axis, may be divided into two parts ; one proportional 
to the square of the sine of the distance fi^m thetnerrdian 
of the place, and the other to the distance from the plane 
of another meridian perpendicular to it: but the first of 
these being coustaht, whatever may be the position of the 
place to be considered, the second only produces, the varia¬ 
tion* Now if we take in the second portion the mean of 
the elevations at any two points of a less circle equidistant 
from the meridian, it will be proportional to the sum of 
the squares of the distance of ^he centre of the circle-from 
the axis, and of the cosine of the distance from the meri¬ 
dian in the same circle, reduced to a similar direction, that 
is, diminished in the ratio of the radius to the sine of the 
latitude, since twice the sum of the squares of any two 
quantities is equal to the sunl of the squares of their sum 
and their difiereuce. WVhave therefore two quantities, 
varying ns square of the cqsine, and as the square of 
'the sine of the latitude respectively; but the square of tlie 
sine may be represented by a constant quantity diminished 
by the square of the cosine: and the decrease of the attrac¬ 
tion of the inscribed sphere is as the elevation,' which is as 
the square of tbe cosine; the centrifugal fiorce reduced to a 
vertical direction is. also as the square of the cosine. We 
haVe therefore, beside two .constant quantities, two negative 
fbtees and ^ twsitive one, all varying as tjie squares of the 
cosine of the latrtu^e; and it is obviims, that the joint re- 
^*sult of the wh«te,' orlii«up|per real diauDUtida of gravity, 
must also ^ty in t^f taittd:!(^ra|K>rd^ 

' a;b.c.d. 

$9 /Uwe, 1808. 





'tifriY ¥o fwr. Time. 


V. 


Etpfy to Pr^emr Vmcc'i Ultimatum. £y a Hom^til^tal. 


To. Mr. NICHOLSON. 


I 


Sim 


T is no unusual expedient with an export disputant, to 
affect a contempt for his autagoaist, lyhieh he does not feel; 
and to decline a contest, to which he is unequal, on the 
SHmee aot to pretence, that it is superfluous to engage in it. I am 

40 aixumeiul from wishing, to protract a controversy with Professor 
Vince; but I protest against his right to excuse himself 
from the necesstty of replying to any fotvwe observations of 
mme on the ground of his engagement not to trouble you 
ihrther on the subject. If however the Professor thinks ny 
remarks undeserving of any additional notice from him¬ 
self, it is to be presumed, that some parson will be found 
among the numerous disciples of that illustrious school, in 
which he holds so dtstingatshed a ntuation, who will un¬ 
dertake die easy task of confuting me, and vindicating the 
honour of the university from the slightest shade, that the 
publicity of such a misutie as 1 have imputed to Professor 
Vince could possibly cast on it. 

I grant, that lAree qu^ntiii€S are put down" in the essay, 
which the Pipfessor poiP caH$ the first terms of three series: 
but I still^ball deny^ that these aeries am to be fpuiid, or are 
any where mentioned, in that work. ItMs not a Uttla re¬ 
markable, that a man, whose life is devoted to the science of 
reasoning with accuracy, should adduce aa weak a proof of 
my being guilty of misrepresentation. 

With respect to the sufficiency of each of these quanti¬ 
ties for detersaiini^ its,share of the force, Professor 
Vince’s words are, p. ig: “ Now the* terms omitted in the 
QuantUinem-series are Comparatively so extremely omall, thgt if they 
ie“suffiuent!“ considered, titey could make no sensibk alteration 

in the resnlt.” And now he accuses me wf a second ‘‘ un- 
,accountable misrepresentation,!’ for saying, that he has men¬ 
tioned 


Senes not 
mentioned. 



tioned the terms actually em)ployed as suificient'' for his 
purpose. 

In the third place, he does'not appear to be aware of the 
distinction between ph^^sical and mathematical ^curacy. 
Aiysiditly s^aUbg, the seitei ** Mdy varj^ as 

with as little sensibl^^ erronr as the law of gravitation: 
a* 

mathematically speaking, we have not the slightest evidence, 

that the law of gravitation *' taries accurateljf" as and 

io this sense the Professor’s assertion is totally, void of fnmb- 
dation. 

The change of the law of density of the iqiedium at the 
surface of a planet, instead of bejng " inconsisteat witli 
Kewton’s hypothesis,” is the simple and unavoidable conae* 
(|uenee of it. Each particle of matter being supposed to 
induce a certun state of the medium around it indepen* 
dently of aU ^bert, so the attraction .may be pioduced 
alike in all dTcurattaocea, the state of the medium withiil 
the planet must necessanly be such, as to produce the joint 
effe^ of all the atteactions; that is, the force must vary as 
XX, and the density as xs> or e a; the square of the distanccC 
from the centre; and this must be the immediate conse¬ 
quence of the same cause, that produces the ususd vstiation 
of density with respect tom singk particle. It may be said, 
that the operation of thk cause is equally obscure with the 
ultimate effect of gravitation considered as independent of 
it; and I am parfectly ready tp admit the ol^ection. 1 pm 
not defending the Newtonian hypothesis; I am only en¬ 
deavouring to show, that Professor Vince has attacked it 
unsuccessfelly, and has heaped errour upon erronr in at¬ 
tempting to sttppQCtJpf Mlguments. 

I am. Sir, 


m 


Law ofimtlui- 
tioii not a 
thematical 
iKith. 


changed with- 
ia a plants 


ti h Juljf, 1308. 


Ywr Xfi? obedient servant, 

DYTISCUS. 
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deaaod air^ 


in a syringe 
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Apparently 
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VI. 


Qtut^Am rapectmg the J^gmtkn <if Tender hy comftttuiAiri 

In « Letter /hm u Correepondent, 


To Mr. NICHOLSON. 


Sir, 


A 


I 


MONO the number of pbilosoplucal epparatua of mo« 
dern invention, there are perhaps few which involve more 
interesting matter of inquiry, than an instrument lately con-« 
trived for setting tire to combustible substances by the 
agency of compressed air. 

The little appa.atas, which I have seen for this purpow, 
was HI the possession of Mr. Accum, who showjl^ me its 
surprising etlects in igniting common tinder, and diflerent 
species of fungi. This singular mode of pioduciog fire is 
accomplished by the quick comoressiou of the small quai> 
tity of air contained in a condensing syringe of small size. 
It might perhaps be matter of considerable importance, la 
a philobophical point of view, to ascert^n what change the 
air undergoes during th.s •opeiation; whether the effect 
produced is to be ascribed to the mechanical action of the 
air, or to a change of capacity induced by the rapid con*> 
deDsation ? r 

^'our remarka may tend to tfae^elucidat^o of lips very' 
curious fact, * . * 

V * 

I MR, Sir, 

Voun respeeaitUy, 

Lincoln's Jnn, July 15 th, 18Q3. T, CLIFTON, 



HEPLY. 

This experloficnt, whit h is now of some stftn4ifig, seems 
to dfpeud on the diminutioa of cspRcity, produced by the 

sudden 










[■•■Iiiimvi',. 


I, .HIM. 
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ABtlPlClAb iMtklieX. 

ff 

sodden condensation. FfonI Mr. Dalton’s experimMtl^ 
(see our Journal, vol. Ill, p. 160) it appears, that the eoo- 
densation answering to the pr^mk of our atmosphere a& 
fords an increase of tempe|pj|m'^wards of SO degrees; 
end, if we suppose tho aimple 

ratio of the compH!tife<il|' ^i ^| p l^ ' higher, a 
compression of IS liOI^I^Vf^diSlemperature 

of ignitioq, 

W. N. 







VII. 


^Description of n ^portable artificial Horizon for taking Al- 
ittndes at iSea or Land, by Mr. Wl^lORT. In a Letter 
from the lH 1 lent<|r^ 

3»t 

X Beg leave to transmit you a description and delineation Artiflrisl herl.- 
of an artificial horizon, which I conceive will be found pre* 
ferable to any other m use. 

Plate Vll, fig. 1, represents the horizon with all its parts 
complete- fig. 2, a cylindric vesWl of brass, to be filled with 
water when in use: fig. 3,i4ho upper part of the hotizon 
takas from the vessel, to show^itl'ioieinal parts. A A aie 
two npri^s of brass and a honioiital ax|8 on the top, 

edge OS Its on farthest sight F is a fine black 

line in a piecpsA tmnspsivjkt ^vory. The indet is ad)Usted 
to a horizootid 'position by tnf fcsten it also 

to the frame when adjusted die (HMMMlk ctevex glass 
tc magnify the line en the ivory sight F, and throw its image 
on the edge of the sight H; and under the index, in its 
centre, is screwed a thm brass blade 11, to bi tinmeised iii 
the water lo^the vesse|^4ljg. 2, for the purpose o4 picventiiig 
the horizon from g^tiSf soy vibrating oi pendulous motion 






,^EYIPIClAi> HOillZON. 




Method of 
taking an alti¬ 
tude with it. 


V 

f 

A 

to disturb its gravity, or divert the sights from their liorj^o^ 
tal direction, when in use. 

If tlte ship have a considerable motion, it is advisable, to 
•ospent^he box by a small brass giininal at the top to a por«* 
table stand; aod to prevent the wind’s aflecting it, a glass 
slides into each end of the box, through which the oiiserva* 
tion is taken; their surfaces being parallel, you adjust it by 
the sea horizon, or by meridian altitudes of the sun, the la¬ 
titude being known, or by any other method observers make 
use of, or allow the index errour, as is done with the octants 


and sextants. 

D is a small brass pin, to prevent the Index from getting 
any motion in carriage; and is to be taken out, when the 
horizon is in use. 

Id observing the moon, plauets, orslars, byinght,a small 
lanthorn with a lamp is necessary, to be placed behind the 
box, so that the light may fall on the ivory, to show the line 
distinctly; and to prevent its spreading too uiucli when you 
are observing the stars, the glass is to be taken out, and the 
brass witli a small square hole, G, slid into its place. 

To take an altitude with the octant and artificial horizon, 
bring the eye ns ne:ir to the horizon in the box as the frame 
of the octant will admit of, and in a horizontal line look at 
the line edge of the sight E, which by th(.‘ least motion of 
the head you mk? bring into contact with the line on the 
ivory sight F, and move forward the index on the frutue of 
the octaat with your hand, to bring the object you arc ob¬ 
serving to a coincidence with the ivory line also. 

For altitudes of the sun or moon, and for all terrestrial 
objects, an octant of the usoal construction will answer 
every purpose; but for observing the stars, one witli a larger 
horizon glass, and its silvered surface also larger, with a dif¬ 
ferent sight vane, would be preferable, and prevent, your 
mlsring or mistaking o star when near to others, or its 
getting out of the glass in bringing into coufuct with the 
horizon. With such a quadrant and this horizon, the me¬ 
ridian altitudes of all bright stars, as they come to the roo- 
ridian, may be token, by which nuans the latitude might be 
freq icntly fotuid by observations at night, and with asmuch 
ease as by the sun at noon-dayj also, the ^titudes of the 


moon 
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' I 

moon and stars, to correctithc liiiiur problem for the longU 
tude, will be more correctly and easily taken with it* 

I am. Sir, 

t 

Your very obedidut humble servant, 

J. AVRIGIIT- 



Vlll. 


Description of an Appnrahijt to secure Persons from sinhlng 
tM IVater^ or to act as a Life-preserver when shipwrecked^, 
with injiances of iisUtilltjf: bp Mr* F. C. Daniel, of 
Wapping** 


Sir, 


I 


HAVE taken the liberty of sending one of my life pre. bifc-prescrrer 
servers, and am proud to say, they have realized Uie name; 
and 1 shall feel myself obliged if you will cause it to be 
brought before the Society for their approbation. 1 beg to 
say, Sir, though I have given it publicity, it has never been 
before any committee. 

1 have enclosed a copy of a leMer, which 1 received from h&v already 
the only surviving officer of the Alert private ship of war, 
and, independent of that document, 1 have had iiiformatioii 
from respectable authority, that the niachiues have saved 
several lives. 

It is not. Sir, a pecuniary reward I look for, although I 
have sunk near;Cl500 in Ibeundertaking; yet, 1 mustcon- 
fess, to have the sanction of the Society of Arts would b# 
highly flattering, and the world from that laomeut must be 
convinced of their utility. 

1 have the lionow to be, Sir, 

* • Vour obedient ser^'ant, 

r. C* DANIEL. 


• Abridged from Tran sanctions of the Sociot 7 of Arts for ir>07. The 
fold mclUl was voted to Mr. Daniel fur thb i^veutiun. 

Copy 
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m 

^ fiom il|r. George Willei;s, /a/< 

of the Alerts private S/up if IVar, lost off the ft'^estern 
hlanitn 


Sir, 


wrecked near 
th*' Western 
Island^. 


frifateer I AM happy in lianng it in my power to say, I owe my 

life to your invaluable invention, the life preserver} apd ili« 
circumstances relative thereto are as followI bht[>pcd as 
surgeon on board the Alert, prirate ship of war, mounting 
18 guns, and 99 men, commanded by James Desorineaux, 
esq., belonging to Messrs. Wright and Birch, Walbrook. 
We bailed from Falmouth, April 1805, and, after cruising 
five months, on the 22d of September, we unfortunately 
struck oil a rock among the \^’estern Islands, ai>d the ship 
went to pieces in five minutes; at that time we had eighty- 
four men on board: I witnessed the loss of every officer, 
six in number, and sixty-four foremast men; thirteen of the 
The surgeon crew were saved, by clinging to piecef of the wreck, spars, 
s^ved by a i Je- which drifted from the wreck; and 1 have the happioess 

^ to say, by possessing one of your lire preservers (though I 

cannot swim,) 1 was supported for some time, the sea run¬ 
ning mountains high, but providentially a Iftrge Portuguese 
boat put off to my'assistance, being then near a mile froin^ 
the shore; and I a'as thus skved, by the hand of Providence 
and your invention,-from a watery grave. 

I beg. Sir, you will permit me to acknowledge how much 
I feel myself obliged to you; and you ate at full liberty tq 
• lanke this case known for the benefit of mankind. 


I am, Sir, 

Your jnpst obedient servant, 

G. II. WILLERS. 

• I 



Copit of a Letter from John DicKExsQif, Esq. of the City 

of Acrwkh, to Mr. Dakiel. 


Sir, 


I INTENDED myself the pleasure of calling oo you, 
end acquainting you persoually of a singular iucideaty when 

the 


MACHIKE tn PRSiVEMT ' 5283' 

the excellence of your mnchine, or life preserver, va& most 
conspicuously inunifesled. 

1 went from the city of Norwich, in a picasure-hoat that A pltniiJnra 
I keep for the nniuscinent of sailing-, iu «'oinpany with 
^entlenmn ami two hirlies. Asoiir rt*tuni to Norwich in 
the evoniii.r was indispetisihle, and the dii-eciioD of the 
wijul favouiin^ us both vv<iys, a few liours apiikl eiiect it, 
the distance beiug Oidy thirty miles: accordhn^ly we set 
sui^ about four o'clock^ it beiii^ mooa-lt^ht during the 
night; and fortunately procured, in ta.-e of accident (the 
wind blowing hard at south-east) oueof yOur life preservers, 
through the interest of a friend, of a captain, who bad pur¬ 
chased one at Ncwxastle. The precaution proved, in a short 
time after suiling, if» have beea a* iortunate one indeed. Ou 
tacking to enter Noi wicii river, at (he extremity of u broad 
watei'j tW'Q miles over, known by the iiauie of Bruydou, 
a sudden gust overset the bout, preeipltating myself, com¬ 
panion, and two ladies, into as agitated u water as f liavij 
ever seen at sea, (except in hard blowing weather). You 
may judge my situation at such a juncture. Vour machine 
was jokingly iilied us we came along, to which 1 ascribe 
^thouah very unexpected by us) our preservation. The 

' • • . nu'H sitmI twe 

gentleman, whose name is Goring, was inexpert at swim- ud^-. bmiye d 
jhing, and with difficulty kept himself up, till I reached 
him; and then directing him to lay hold of the collar 
my coat, over which the machine was hxeil, i proceeded 
towards the ladies, whose clothes kept them buoyant, but 
in a slate of fainting when 1 reached them: then taking 
one of the ladies under each arm, with Mr. Goring hang¬ 
ing from the collar of the coat, the violence of ihe wind 
drifted us on shore upon Burgh Murslies, where tlie boot 
had already been ilirowu, with what belonged to her. We 
got the as:-)ibtance oi* ^H)^le countrymen directly, (after tak¬ 
ing refreshment at a marsh fanner’s house, where we pro¬ 
cured some dry clolhiijg for the ladies,who were now pretty 
well recovered,) and by their endeavours put the boat iu 
sailing trim, and prosecuted our voyage to Norwich, which 
■we effected b}*^ eleven o'clock that night. 

From this singular escape, ou my return from Birming- 
b&zu, I shall be induced to inspect your warehouse, and 

procure 



m 


MjkCQINE to VftSTBKT OJM>WiriltQ» 

piocure the varioua prices of your inveatioii, anxious to 
recommend it in even sailing excuraioo^* iu which its 
utility haa been so evidently demoosUuted, and its use 
espm^ed. 

liberty. Sir, to aaoke whatever uae you please 
<^^.thie account, and 1 beg to subscribe myseUV 

Sir, > 

Your most obedient humble sorvant, 

JOHN DICKENSON. 






Rtfereitee to the ^gure of Mr* Daniers JIfaeAhre, eelM m 


Melhod of 
nmkmg it. 


Life Preterver when iSAiptor^ 


7 /A Fig* u 


The imchtne 
aescribed* 


■ 'V ■? .• 


h is double 
large 
wearer, 

im BB. 
‘k0< we waarcr 

encircle 
, C, on the 
back of it. 


A, represents the body of t 
i^iroughout, made of pliable 
enough to admit its encirc 
whose head is to pa^ b: 
which rest upon 
peas through the 
on each thde^ admitting the m 
the body Kke m large hollo 
lower part of the machine, is 
and by passing betwixt the tbighf sif iiw.M^r, and buck* 
ling at D, hMds the machine aim to the body, 

without too much pressure under the anna. The machine, 
being thus fixed, is Inflated with air by the wearer blowing 
in from his lungs, through tba'COck E, n sufficient quantity 
of onrto All the machine, which air Is retained by taming 
the «top.43ock« The nuiohina, when filled with air, will dis¬ 
place a sul^cient quuutity of water, to prevent four persons 
ftpm sjnkif^g. ’ « ' * 

Mr. Daniel recomifief^s his tifh preseimrs to be prepared 
safiollowft: aiz. To select sound Oerinto horsopbides, and 
to cut a [nece six fectdoug, add two fhet rix inches wklc, 
firee fitnm blemish or ^oH; it ii#ratto beJCumed,and then 
WatCi^roof by MoU€rtteuik(|sataiit varnish, of Os¬ 
born 








































«A¥iira» trvn nf tiAav of srifftkeck. 


m 


w _ 

born street, Whitechapd, which preserres the leather ntdre 
mppir, and admits it to be easier inflated than any other 
wBter»proof leather. 

Theleatheris to be nailed onaboard, and theTarnish applied 
apon it; it is then to be passed into an oven several timet, 
the varnish being each lime repeated, till the leather is Com* 
pletely covered; it is then cut in the form of a jacket, as 
'above described, and neatly aod firmly stitched; the seams 
apd stitches are afterwards to be perfectly secured by the 
following black elastic varnish. 

Takeofgum a8phaltum,two halfapound; 

gum beiuBoln, six ounces; li noedW Kl l /fsfc»/^tmds; oil of 
turpentine, eight pounds; and laittp-blick, half a ponnd; 
unite them together in an earthen vessel with a gentle heat. 
The machine, when properly made according to the draw¬ 
ing and descriptibB, veaembles a broad belt, or circular 
girdle, compost of two folds of pliable leather attached 
together, and perfectly impervious to water. 



IX. 


Account of jS^er|m«|is mode John Bell, of thr 

Bflyal ArtUhrff to mcertain the Practicability of throwing 
a line to tho Shore fvm a FeAsel Stritnded*^ 


The seve^ trials madebefore a Committee of the Society 
at Woolwich, on the f^pth of August 17.01. of throwing a 
line on ifhore on this principle, were as follow. 

From 


* Trsnt. of the Society of Arts for 1807, p. 106. A publicity haring 
been recently given to lome experimenu off the eistern cot^u of tbit 
island, for preserring lives in esses of shipwreck, by roesns of a rope at¬ 
tached to a shell thiaw^ from a mortar; the Society deemed it incum¬ 
bent 00 them to remind the public, that, so far back as the year 179S, a 
bounty of fifty guinaai was given to Mr. John Bell, then sergeant, after¬ 
wards lienlenant of the Royal Regiment of Artillery, for hi. mventlea of 
throwing a rope on shore, by means of a shell from a mortar, on board 
the vessel in distress; dto partioulars of which were published in tlie 
tenth volume of the 8hDiet>'sTransactions, page 804; but a descriptive 

engiaving 


Varnish fbi the 

•earns. 


Expctiinent* 







sATtire titE* T!c CASE o» sinEWftseit. 

« 

A^iicarrriiig From a boat moored about 250 yards from sliorey th^ 

thfowa l50yardft on shore, with the rope attluhed 
a boat. to it;, t]ie shell was of cast iron, filled with lead, it w^eighed 

75 lbe.» its diameter 8 inches; the rope in the trial was a 
deepsea-line, of which l6o yards weighed 18 lbs; the angle 
of the mortar, from which the shell was Gved, was 45 der^ 
grees. By means of the line, Mr. Bell and another mau 
worked themselves on shore upon his raft of casks; there 
were many kinks in the rope, which were w*itb ease cleared 
by Mr. Bell, in which he was much assisted Jh}’ bis soakh 
blocks. 


A secontl trial 

succi'cded 

c(iualiy. 


Inch and half 
rupe thrown 
IGO yaids. 


Two TTipn 
workfd Ok'iti- 

UU 

bv 1:. 


The second trial was repeated in a similar manner, and 
with equal success, the shell falling within a few yards of 
the former place, the gale of wind \yuB brisk, and the water 
rough. The direction of the shell was ueftrly frmn north to 
south, and the wind blew nearly north-west. 

In tlic third trial, the mortar was elevated to 70 degrees; 
the rope attached to the shell was an inch and half tarred 
rope, of which every 50 yards weighed fStirteen pounds and 
a half; the shell of the kind above mentioned. It fell l6o 
yards from the mortar, and luiried itself about two thirds 
in the ground; the line or rope ran out was about 200 
yards, ami it required the force of three men to draw the 
shell out of the ground af that clistaftce. 

The grommet, in all these trinlb, was of white three inch 
rope; and in all the above trials, by means of the line, ttvo 
men worked them.se!vfs on shore upon the raft: each charge 
of powder was liftocMi ounces. 


A ctupnpl not A fourth oxperirne.nt was made by firing, from the same 

" mortar, a grupnel in a woodou case; it did not retain its 

hold ill the ground eo well as the shell, but amonsrst the 

crevices of rocks, or x\l:ere the vessel is uear shore, will be 

. 

useful. 


Grppnpl ^Ti'h 
iiti ondle.":* 
rope. 


A grapnel of this kind may be fired from a common can¬ 
non with iin endlc-is ropv, running in a*pnlley or small block 


engraving having been ontittcnl at that itwas thought eicpedient to 

inisert it in the pretcnt publication, with ^oiiie further particulars then ^; 
omitted. 

Moc^els and Drawings of tlic Whole appsratu!; are reserved in Ihe So¬ 
ciety’s Repvsituiy, foi the iii«perti >u of ttc pl|^ic. 


fixed 
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JL thereto^ hf vAich m raft, may he auccessively ilrana to 
and ftom tho vesvel aither by tbe penans <m board the vei- 
set, or those oa shore* ^ 



made htf Lientenmt Bell, ttpon throwifig a Line 
on Shore in Case of a Ship being stranded^ 

, Ist. From the proposed constnictiop of the piece of ord* Weifrht of tlie 
tiftitee, iatended to throw the shot and line on shore, 1 sup» 
pose it will be between five and six hundred weight. 

The chamber is to contain one poond of powder, and the Dimeasiun«. 
boro admit a leaden bull of sixty pounds or upwards; the 
range, or distance, will depend upon the size of « 
the lipe made use of; I suppose it will carry u deepsea-Uiic 
between three ai|d four hundred yards distance* 

3d. All ships that have iron ballast may use this piece May he u»'ea 
as a part of it, and then there would be only the trifling 
di&rence of casting so much of the ballast into the iorni 
of the piece; the leadep balls may likewise be used as bal¬ 
last. 

3d. I am of opinion, there are various ways, on board of Muv ho ncod 
a ship, that the mortar may be placed in a proper positiou wnhout ;icv- 
for firing without a carriage expressly made for it; it may 
be placed Upon a coil of rope, or ks trunnions rested upon 
coins, or any thing else, whereby the muzzle can be raised 
60 higlif that the groove upon the trunnion appears vertical, 
as the piece in that position would be elevated nearly 45 
degrees. 

4th. As I imagine all ships carry deepsea-llnes, on that Line, 
■account 1 made use of it in the experiments at Woolwich; 
but if it should be thought too shoil for tlie distance, any 
other l^ght line may be added to the length of it. 

5th. Supposing a ship's owner to purchase such a piece Cost, 
of ordnance with the^leaden balls, and a block carriage; I 
do not think the whole would amount to more than ten or 
eteyea pounds expense. 

€th. Where a ship is driving or unmanageable near the The line to 1 m 
shore, it would be proper to have the piece loaded, the line coiled on 
xeeled upou handspjJ^ or poles, and laid upon the deck 
; -u" ^ ready 



tss 




* 


The mortar 
would answer 
fur tiignal<, 


or defence. 


Not iiibln to 


ftmi tt cA$v #r MipvrucM. 

ready for firing at any tune it might be judged neceAsI^’* 
iTbe handspikee or poles the tine is reeled upon presme 
it ill a l)orizontal form ; and they are not to be drawn out 
until the instant of firing; in this manner the line will deli-* 
ver itself freely. 

The five water casks should also be prepared in readiness^ 
by lashing them together, and a seaman’s chest fixed upon 
the top of t1)ein, having part of its ends or sides cut out, 
in order to let out such water as may be thrown into it by 
the surf. I dare undertake to laiid with such >a iloat upon 
a lee shore any where upon the coast, when it might be 
deemed unsafe for a boat to make good its landing. 

7th. There is every reason to conclude, that this contriv- 
ance would be very useful at all ports of difficult access 
both at home and abroad, wh^re ships are liable to strike 
ground before tliey enter the harbour, as Shields Bar, and 
other similar situations, when a line might be thrown over 
the ship,Vhich might probably be the means of saving both 
lives and property; and morebver, if a ship was driven on 
shore near such a place, the apparatus might easily be re-- 
moved to ailbrd assistance; and the whole performance is 
so exceedingly simple, that any person, once seeing it done, 
would not want any further instructions. 

JOHN BELL. 

JFooltvic/i, Avg^ 29 , 1791 * 

Some Jarllien Observations made hy hientenant Belli upon 

ike Appiicatioti of ihe Mortars intended for thromng a 

Line o?» Shorct in case of a Skip being stranded* 

1st. In trading ships, this piece would answer for making 
signals of distress, by filling the chamber with powder, and 
well wadding it, as the report would be heard some miles 
distance af^sea. 

2d. Such a gun, being accompanied with a few rounds 
of round aud grape shot, would defend a ship much better 
than a longer gun, against any piratical or other hostile 
intentions, as, from its shortness, it would be more readily^ 
loaded and fired with a larger charge each time, 

' 3d, Ac'*idents firom a gun bursti||^, which mey arise 

' .from 



MAVim^irWS of BHIF^BECk. ' , 

from an unskilful person loading with too great a proportion bunt, 
of powder^ are in this piece effectually guarded against, by 
the chamber being constructed to contain but one pound 
of powder, a quantity which is only about one thhd of the 
usual charge of a cannon. 

4th. From the small siae of such a gun and carriage, it Sot incont^- 
might be kept upon deck, without much inconvenience in 
working the ship, in order to be ready if necessity required; 
and when the ship is out at sea, it might then be put below. 

But from the number of dreadful wrecks, which so iVe« 
quently happen along the coast, it certainly would be pru¬ 
dent to have it always upon deck when within sight of land, 
and particularly in stormy weather. 

JOHN BELL.. 

Wool^idh Sept 30, 179l« 

To C. Tatlub, M. D. Sec. 


ff 

Refetenee to the Engraving qf Lieutenant BetFs Method ^ 
throwing a Rope on Shore, from a stranded Vessel, PL 
VIII, Ftg. 2—7* 

a. Represents the mortar on its carriage; d, the shell Description of 
shown within the mortar by dotted lines; c, the grommet, apparatus, 
or double fope, which connects the shell and line; dd, the 
line to be thrown on shore, now ready wound on the poles 
or hand-spikes, p p, which are to be withdrawn when the 
mortar is fired. • 

Fig.d Is a separate view of the shell, with the grommet 
and end of the line attached thereto, explained by the same 
letters. 

^ Fig. 4 Shows another invention, "suggested instead of a 
shell, and to be fired from a common cannon, in which e, 
is an iron pin;y^ an iron collar and rope sliduag upon it; 
g, an iron ring which turns upon two pins in the collar; h, 
is the grommet or double rope, attached to the ring, to 
which the line to be thrown on shore is fastened. This plan 
^ may be used where people are on shore, to assist when a 
Uue is thrown. 

Fig, 5 Shows a gpipnel, which may also be fired from a 
Vax. XX-—AV6«4 Io 8. U common 
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comnoo cannon; the collar along it in the aame man- 
ner a^ that in fig. 4» to allow the head of the pin to go 
down to the wadding within the cannon ; i t, are two pint 
On which »the ring k is movable; /, the block or pulley fas-* 
tened to the ring; m, the endless or double line running 
through it. 

This method may be used with great advantage, where a 
ship is stranded near the shore; but where a mortar ^s on 
h^trd# the use of the shell and line \» the most certain. 

fig. fi Shows the method of forming a raft, by lushing 
together with ropes five empty water casks belonging to the 

•Up. 

Fig. 7- Represents the raft ready for use; the apparatus 
Hi to hold the person upon it, is made from a seaman’s chest 
with holes cut in the sides of it, to allow the person within 
it firmer hold, and to let out the water that may be thrown 
into it from the waves; o o are two pulleys attached to the 
ends of tlm chest, and through which the line is to run ; 
the raft is CO be ballasted underneath, to prevent it from 
upsetting. 

The whole apparatus is so arranged as to be enclosed in a 
small box, as may be seen by a reference to that in the So« 
dety’s possessioD. 

.- - ■ - ■ — - - — < - - 


X. 

t 

Tke Baterian JLecturey on some new Phenomena of chemical 
Changes produced by Electricity^ particularly the De^* 
eomposition of the fixed Alkalis^ and the Exhibition cf 
the new Substances whuh constitute their Bases; and on 
the general Nature of aUcaline Bodies. By HvMpasT 
Davy, Esq. Sec. R.S. M.il.LA.* 

4 

# Read November ig, 1807« 

' I. Jntrodnctim. * 

In the^ Bakerian Lecture whUb I had the honour of pre** 
seating to the Royal Society last year, I described a Dum« 

• Philos* Trans, for 180ft, 1. 

“ her 
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l>«i* of decompositions and chemical changes produced fil eurtenowMss 

substances of knoarn composition by electricity; and t ^'bodilST***** 

ventured to conclude, from the general principles on which 

the phenomena were capable oF being explained, (hat the 

new methods of investigation promised to lead to a more 

intimate knov. ledge than had hitherto been obtained, con^ 

ceriting the true elements of bodies*- 


This oorj jsclure,theii sanctioned only by strong analogies, Thw conjee- 
I am now happy to be able to support by some conclust^ tuwvfrifted. 

fxets. In the course of a laborious experimental applica<- 
tioii of the powers of electro-chemical ahulysis to bodies. 


which have appeared simple when examined by common 
chemical agents, or which at least have never beeu decomar 
posed, it has been my good fortune to obtain new and sin* 
gnlar results. 

Such of the series of experiments as are in a tolerably 
mature state, and capable of being arranged in a connected 
order, I shall detail in the following sections, pdlticularly 
those which demonstrate the decomposition and compositidn 
of the fixed alkalis, and the production of the new and ex"> 
trnordinary bodies that constitute their bases. 

In speaking of novel methods of investigation,^ I shall 
not fear to be minute. When the common means of che¬ 
mical research have been employed, 1 shall mention only 
results. A historical detail of the progress of the investiga¬ 
tion, of all the difficulties that occurred, aiij^ of the man¬ 
ner in which they were overcome, and of all the niauipu- 
lations employed, would far exceed the hmfts assigned to 
this lecture. It is proper to state, however, that when ge¬ 
neral facts are mentioned, they are such only as have been 
deduced from processes carefully performed and often re¬ 
peated. 


Novel procaWft 
cs only clescit. 
bed minutely. 


II. On the Methods used for the Decompositioi^of the fixed 

, AlhalU, 

The researches I had made on the decomposition of acids, xhe powortt of 
and of alkaline and earthy ^^tral compounds, proved, that eiectucai 

the powers of electrical decomposition weie proportional to 


* See Journail^l^ol. XVXIl, p. 3^^ sad XIX, p« 37. 
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ANa.DECQMPOSlTlON OF THE FIXED ALXAU»* 


the Btrenf^h of the opposite electrieities in the circnity nuJ 
to the conducting power and degree of concentration of the 
xnateriali employed. 

tioM^^theal* I*™ h^t attempt^ that T made on the decomposition of 
kalis. the fixed alkalis, I acted upon aqueous solutions of potash 

and soda, saturated at common temperatures, by the highest 
electrical power I could command, and which was produced 
by a combination of Voltaic batteries belonging to the Royal 
Institution, containing 34 plates of copper and zinc of 13 
inches square, 100 plates of 6 inches, and 150 of 4 inches 
square, charged with solutions of alum and nitrous acid; 
but in these cases, though there was a high inteusity of ac~ 
tion, the water of the aoluticms alone was affected, and hi- 
drogen and oxigen disengaged with the j)rodaction of much 
heat and violent effervescence. 

The presence of water appearing thus to prevent any de¬ 
composition, I used potash in igneous fusion. By iiiean& 
of a stream of oxigen gas from a gasometer applied to the 
fiame of a spirit lamp, which was thrown on a platina spoon 
containg potash> this alkali was kept for some minutes in a 
connected with strong red heat, and in a state of perfect fluidity. Thespooiv 

was preserved in communication with the positive side of tlie 
battery of the power of 100 of 6 inches, highly charged; 
•and the connection from the negative side was made by a 
platina wire. 

Appeared to By this arrangement some brilliant phenomena were pro- 

duced. The potash appeared a conductor in a high degree, 
and as long the cominuuicutioii was preserved, a most 
intense light was exhibited at the negative wire, in \ a co- 
Flame emitted, luinu of flame, which seemed to be owing to the develope- 

ment of combubtlble matter^ arose from the point of con¬ 
tact. 


Fotash in fu- 
stoi). 


Connected When the order was changed, so that the platina spoon 
iuve^side made negative, a vivid and constant light appeared at 

the opposite point: there was no effect of inilaainiutioii 
round it; butaenfdrm globules, which inflamed in the at¬ 
mosphere, rose through the 

I'lio ptatin. , The platina, aa iiu{>;bt have been expected, was consider- 
acted upon, acted upon: and in the cases when it had been nega¬ 

tive, in the highest degree. 

i Thf 


XXTtlEG AKD ftECOMPOSITlOX OF^E FIXED 

The alkali was apparently dry in this experiment^and R Inflammablo 
seemed probable, that the inflaminabte matter arose from 
its decomposition. The residual potash was unaitered; it mtion of tho 
contained indeed a number of dark gray metallic particles, 
but these proved to be derived from the platino. 

I tried several experiments on the electrization of potash 
rendered fluid by heat, with the hopes of being able to col¬ 
lect the combustible mutter, but without success; and I 
only attained my object, by employing electricity as the 
common agent for fusion and decomposition. 

Though potash, perfectly dried by ignition, is a noncon* A slight addi- 
ductor,' yet it is rendered a conductor by a very slight ad* **'^*‘'" 
dition of moisture, which does not perceptibly destroy its “t-tessary. 

aggregation ; and in this state it readily fuses and decom* 
poses by strong electrical powers. 

A ^sniall piece of pure potash, which had been exposed l*o*^*'k exptM* 
for a few seconds to the atmosphere, so as to give conductr {^.yf seconds 
ing power to the surface, was placed iipon an insulated disc 
of platiua, couuected with the negative side of the battery 
of the power of ^250 of 6 and 4, in a state of intense acti¬ 
vity f and a platina wire, counniunicating with tbe positive 
side, was brought in contact with the upper surface of 
the alkali. The whole apparatus was in the ppen atmor**'^* ***** 
sphere. • opci aii. 

Under these circumstances a vivid action was soon ob* 
served to take place. The potash began to fuse at both its 
points of electrization. There was a violent eflervescence at 
^ the upper surface; at the lower, or negative *burluce, there 
was no liberation of elastic fluid; but small globules having GlohalrA lika 
a high metallic lustre, and being precisely similar in visible 
characters to quicksilver, appeared, some of which burnt 
with explosion and bright flame, as soon as they were 
formed, and others remained, and were merely tarnished, 
and tinuHy covered by a white film which formed ou their 
surfaces. , 

These globules numerous experiments soon showed to be These the in- 

the substance I was in seaM of, and a peculiar iiiflaramu-**f'"‘“^*!*'’**^^*^ 

. ^ , oi ^>otush. 

ble principle, tbe basis of potash. I found that the platina 

was in no way connected with the result, except as tbe me¬ 
dium for exliibiting tha .electrical powers of decomposition; 

and 
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End m ydMtEDCe of the tame kind was produced, when pieces 
•f eop^wr, silver, gold, ptumbago, or even charcoal were 
emnleyed ft>r completing the circuit. 

The phenomenon wos independent of the presence of air; 
I found that it took plaoe when the alkali was in the vacuum 
of an exhausted receiver. 

The substance^was likewise produced from potash fused 
by means of a lamp, in glass tubes condned by mercury, 
and fumiAad with hermetically inserted platina wires, by 
which the electrical action was transmilted. But this ope¬ 


ration could not be carried on for aay considerable time ; 


the glass was rapidly dissolved by the action of the alkali, 
and this substance soon penetrated through the body of the 
tube. 

Sods not so Soda, when acted upon in the same manner as potash, 
wlydecom exhibited an analogoua result; but the decompositioli de¬ 
manded greater intensity of action in the batferies, or the 
alkali was required to be in much thinner and smaller 
pieces. With the battery of 100 of 6 inches in fnil activity 
1 obtuned good results from pieces of potash weighing 
from 40 to 70 grains, and of a thickness which made the 
distance of the eicctrihed metallic surfaces nearly a quarter 
of on inch; but with a similar power it was impossible to 
produce the effects of deoamposilion on pieces of soda of 
more than 15 or 20 grains in weight, and that only when 
the distance between the wires was about 4 or yV of an 
inch. 

Its bise solid The substabce produced from potash remained fluid at 
at«lower best of the atmosphere at the time of its pro- 

^ ^*ductioii;'that from soda, which was fluid in the degree of 
heat of the ulkaJi .during Us formation, became solid on 
tooling, and appeared to have the lustre of silver. 

Soda somo- ‘ When- the power of- 250 was used with a very high 
Ifiinesexplodcd. charge for the decomposition of soda, the' globules often 
' burnt at the m4>ment. of their formation, and sometimes 

violently exploded- and separated into smaller globules, 
vhieh with great velocity ^through the air in a state of 
vivid corhbtttlion, producing a beautiful efl'ect of continued 
Jets of fire* * ■ , 


111 
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m. Theory of the HecomponUone of the fixed dikaiUs thflf 

f,’om))ontio>t, outf Production, 

% 

As in all decompositions of eompotltid sub^anc^, Oxigsnslwsft 
f. had pfeviously exainii>ed» at the aame time that combus- 
tible bases were developed at the negative surface In the 
electrical circuit, oxigen was produced, and evOlVed ot ^ar« 
ried into combinatiQu at the positive surface, it was reafbtta 
able to conclude, that this substance was generated In i 
similar manner by the electrical action upbn the alkalis; 
and a number of experiments made above mercury, with 
the apparatus for excluding external ^ir,' prdtred' thtit this 
was the case. 

When solid potash, or soda in its conducting state, Wfts This the caia 
included in glass tubes furnished with electrified platina 'h* 
wires, the new substances were generated at the negative 
surfaces; the gas given out at the other surface proved by 
the most delicate examination to be pure oxigen; and un* 
less an excess of water was present, no gas was e.olved froui 
the negative surface. 

In the synthetical experiments, a perfect coincid^ce like- Ouifirmed bj 
Vrise will be found. •yiuh.-'iis. 

1 mentioned, that the metnllic 1u$tre of the substance Kane of potash 
from potash immediately became destroyed in the *^*iho- 
sphere, and that a white crust iormed upon it. This crUst lUe air.* ** 

1 soon found to be pure potash, which immediately deli¬ 
quesced, and new qumitities were formed, which in their 
turn attracted moisture from the atmosphere, till the whole 
globule disappeared, and assuuied the form of a satutUted 
ooltitioii of potash 

When globules were placed in appropriate tubes coithAn- Thebn^es con¬ 
ing common air or oxigen ^s confined by mercuty, an ab- kall^ oxigen* 


* Watvr likewise is'dcconai^osttl in the process. '#« ibalt bSMsfter Water derom« 
Bee, that the bases ot^tue bxtd alkalis aci upon this hubsunce with posed in ihc 
greater cneigy ibau f\n> other kiiuwu bodies. The minute theory of lbs 
oxidation of the basi-s of the alkalis in the free air is this :-«K2xig«u^ab 
is fiiM attracted by thi-m, and alkali formed. This alkali speedily ab- 
sdrbs water/ This water U again decomposed.' hence, duiing the con¬ 
version of a globule into alkaline solution, therjl il s conitant and rapid 
dtsengageoBeut of lotall quantittet of gait 


sorption. 
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^^nilK OF THB AtCALfi. 

sorption of oxigen took place; a crust of alkali instantly 
formed upon the globule; but from t^e want of raoisturu 
for its solution, the process stopped, the interior being de¬ 
fended frAin tho action of the gas. 

With thp substance from sqda, the oppeacences and efr 
fects were' analogous. « 

When the substances were strpngly hfated, confined in 
given portions of oxigen, a rapid cqpibugtion with a 
liant white flame tyas p^roduced; gnd the metallic globules 
were found converted into a white and solid mass, which in 

♦I * * ' • 

the case of the substance from potash wag found to be pot¬ 
ash, and iu the case of that from soda, soda. 

Oxigen gas was absorbed in this operation, and nothing 
emitted which affected the purity of the residual air. 

The alhalis produced were apparently dry, or at least 
contained no more moisture than might well be conceived 
to exist in the oxigen gas absorbed; and their weights con¬ 
siderably exceeded those of the combustible mattery con¬ 
sumed. 

‘ the processes on which these conclusions are founded 
will be fully described hereafter, when the minute detail's 
which are necessary will be explained, and the proportions 

of oxigen, and of the respective inflaoimable substances, 
which enter into union to form the fixed qlkalis, wilt be 
given. 

It appears then, tbat in these facts there is the same 
evidence for the decomposition of potash and soda into 
oxigen and two*pecuIiar substances, as there is for the de¬ 
composition of sulphuric and phosphoric acids and the 
metallic oxides iqto oxigen and their respective combustible 

bases- 

In the analytical experiments, no substances capable of, 
decomposition are present but the alkalis and a minute, 
portion of moisture; which seems in no other way essential 
to the result, than in rendering them /*onductors at the 
surface: for the new substances are not generated, till the 
interior, which is'dry, begins to be fustkl; thev explode 
When in rising through the fused alkali they come in con¬ 
tact with the heated moistened surface; they cannot be pro¬ 
duced from crystallized alkalis, which contain much water;. 

I « • * ^ 1 

and 



KATUBS -XW DCC0MP08ITI0X OF tRF FTX£V ItSltlS.'* 

• 

and' the effect produced by the electrization of ignited 
potash, which contains no sensible quantity of water, con* 
firms the opinion of their formation independently of the 
presence of this substance. 

The combustible bases of the fixed alkalis seem to be re¬ 
pelled as otlier combustible substances^ by positively elec* 
trified surfaces, and attracted by negatively electrified sur* 
face%and the oxigen follows the contrary order*; or, the 
oxigOn being naturally possessed of the negative energy, and 
the bases of the positive, they do not remain in combination, 
when either of them is brought into an electrical state op¬ 
posite to its natural one. In the synthesis, on the contrary, 
the natural energies or attractions come in equilibrium with 
each other; and when these are in a low stiite at common 
temperatures, a slow cotfibinulion isefleetcd; but when they 
are exalted by heat, a rapid union is the result; and as in 
other like cases with tije production of fire.—A number of 
circuuistnnccs relating to the agencies of tlie biises of the 
alkalis will be immediately stated, and will he found to offer 
confirmulions of these general conclusions. 

IV. On the Properties and Nature of the B(tsis of Potash^ 

After 1 had detected the bases of the fixed alkalis, I had 
pousidecgbl^ difficulty to pretservo and confine them so as to 
examine their properties, and submit them to experiments; 
for, like the alkahests imagined by the alchemists, they acted 
more or le^s upon almost every body to which they were ex¬ 
posed. 

The (luid substance among all those I hare tried, on 
which I find they liave least effect, is recently distilled 
naphtha.—In this material, when excluded from the air, 
they remaiu for naauy days without coasiderable changing, 
and their physical propei'ties may be easily examined in tlie 
^mosphere, when they are covered by a thin film of it. 

The basis of potq4i 60 *" Fahrenheit, the temperature 
in which i first examined it, appeared^ as 1 have already 
mentioned, ia small globules possessing the metallic lustre, 
opacity, and.gcueral appearance pf mercury^ so that when 

* See Bakerian Lecture 18CC, p. 28 FLU. Trans, for 1807, or Journal, 

Yol,3nx/pi4l. / ' 
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t giobiile of merctiry was placed near a globule of file pi^ 
euliar fiiibstaiice^ it wgs not possible to detect a difierAnct 
by tbe cj*e. 

At 60* Fahrenheit it is however only imperfectly fluid, 
fpr it dqes not readily run into n globule, when its shape is 
altered; at 70”it becomes more fluid; and utlOO” its fluidity 
is perfect, so that different globules ipay be easilv made to 
run into one. At 50“ Fahrenheit it becomes a soft antimal- 
leable solid) which has the lustre of polished silver; ahd at 
about the freezing ppint of water it becomps harder and 
brittle, and when hroken in fi-agments, exhibits a crystal¬ 
lized texture, which in the microsco|)e seems composed of 
beautiful facets of a perfect whiteness and high metallic 
splendour. 

To be converted into vapour, it requires a temperature 
approaching that of the red heat; and when the experi¬ 
ment is conducted under proper circumstances, it is found 
unaltered after distillation. 

It is a perfect conductor of electricity. When a spark 
from the Voltaic batterv of 100 of fl inches is taken upon a 
large gloluile in the ntmo.^phere, the light is green, and 
combustion takes place at the jioint of contact only. When 
a small globule is used, it is completely dissipated with ex¬ 
plosion, accompanied by h. most vivid flame, into'-alkaline 
fumes. 

It is an excellent conductor of heat. 

' Resembling the metals in all these sensible propertifs, it 
is however remarkably different frepi any of them in speci¬ 
fic gravity; I found that it rose to the surfiice of naphtha 
• distilled'from petroleum, and of whick the specific gravity 
was *861; and it did not sink in doable distill^ naphtha, 
tbe specific gravity of which was about *77*, that of water 
being conadered as 1. The small quantities in which i^ is 
produced by the highest electrical powers, rendered it very 
difficult to determine this quality with^minote preciiiotn. I 
etideavdured to- gain approximations on the subject l^y com¬ 
paring the weights of perfectly equal globular of the basis 
dt potash and mercury; 1 used the very delicate balance of 
the Royal Institution, which when loaded with the quanti¬ 
ties 1 employed, and of which the^sarcuiy nrrer aootdtd 

ten 
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ten grains, is sensible at leest td the roW ^ grain. TaUng 
the mean ef 4 experimp^nts, conducted with great care, iti 
Specihc gravit}' at Fahrenheit is to that of mercury as 
|0 to 2il3f which gives a proportion to that-of waler naarly about eluai 
as 6 to 10; so that it is tf« lightest fluid body kaowm Jn 
its solid form it is a little heavier, but even in this state, aoiul. 
when cooled to 40^ Fuhrcnheit, it swims in the doable dis¬ 
tilled naphtha* 

The chemical relations of the basis of potash ate still 

_ ^ .1 • 1 • » rcUtioiiK ino !0 

more extraordinary than its phyucal ones. cxfraordirwTf. 

I have already ^Tientioned its alkalization and combustion To ox%ecu 
in oxigen gas.-—It combines with oxigen slowly, and with¬ 
out flame, at all temperoturcs that I have tiled below that 
of its vupovi^^atioiu—But at this temperature combustion 
takes place, and the is of a biilliaut whiteness aad the 
heat intepse. When heated slowly in a quuntity of oxigen 
gas not sufficient for its complete coavcrsioii into potash, 
and at a temperature inadequate to its inflammation, 400* 

.Fahrenheit, for instance, its tint changes to that of a red 
brown, and when the heat is wiibdmwn, all the oxigen is 
found td be absorbed, and a solid is formed of u grayish co¬ 
lour, which partly consists of potash aud partly of the basis 
of poUsh in a lower degree of uxigenation.-^nd which be¬ 
comes potash by being exposed to water, or by being again 
heated in fresh qi^ntities of air. 

* The substance consisting of the basis of potash combined 
with an under proportion of oxigen may likewise be formed 
by fusing dry potash and its basis together under proper 
circuinstonceSiT—The basis rapidly loses its metallic splen¬ 
dour; the two subslinces'unite into a compound of a red 
brown colour when fluid, and of a dark gray hue when so¬ 
lid; and this cdinpdund soon absorbs its full proportion of 
oxigen when exposed to air, and is wholly converted into 
^tasb. ' ‘ 

Add the same body ie often formed in the analytical ex¬ 
periments when the action of tl^e electric)^ is intense, and ^ 
the potash much heated, 

^ The basis of potash when introduced into mcimuriatic BumRinnxl- 
ueid gaa bums spoutanedasly With a bright red light; aud a nmrUtic scU. 
triule sally proving to ha muriate of pohkih, is {armed. 

— When . 
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When n glofarule is heated in hidrogen at a degree belot^ 
its point of vaporization, it seems to dissolve in it, for the 
globule diminishes in volume, and the gus explodes with 
alk^ine Aimes and bright light, when sutlered to pass into 
the air; but by coolinir, this spontaneous detonating pro- 
perty is destroyed, and the basis is eithei* wholly or princi¬ 
pally deposited. 

The action of the basis of potash on water exposed to the 
atmosphere is connected with some beautiful phenomena. 
When it is thrown upon water, or when it is brought into 
contact with a drop of water at common temperatures, it 
decomposes it with great violence, an instantaneous explo¬ 
sion is produced with brilliant flame, and a solution of pure 
potash is the result. 

In experiments of tliis kind, an appearance often occurs 
similar to that produced by the combustion of phospburet- 
ted hidrogen; a white ring of smoke, which gradually ex¬ 
tends as it rises into the air. 


. . , When water is made to act upon the basis of potash out 

Action of wa- ^ , „ . , , , . 

ter when air is of the contact ot air, and preserved by means or a glass 
excluded, tube under naphtha, the decomposition is violent; and there 

is much heat and noise, but no luminous appearance, and 
the gas evolved when examined in the mercurial or water 
pneumatic apparatus is found to bo pure hidrogen. 

When a globule of the basis of potash ifl^ilaced upon icc, 
it instantly burns with a bright flame, and a deep hole is 
made in the ipe, which is found to contain a solution of 
potash. 

Action of wa- The theory of the action of the basis of potash upon wa¬ 
ter on it in the ter exposed to the atmosphere, Ihough^omplicated changes 
open air jg from being obscure. 'The plienom'ena seem to 

depend on the strong attractions of the basis for oxigen, 
and of the potash formed for water. The heat, which arises 
from two causes, decomposition and combination, is sufr 
liciently intense to produce the imflamftiation. Water is a 
bad conductor of heat; the globule swims exposed to air; 
a part of it, theVe is the greatest reason to believe, is dis¬ 
solved by the heated nascent hidrogen; and this substance, 
being capable of spontaneous inflammation, explodes, atid 

" coibrnunicateil 


open 
plained. 
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commuDicates the effect of combustion to any of the basis 
that may be yet uncotnbined. 

When a globule confined out of the contact of air is Outofthccoo- 
ucted upon by water, the theory of decoropositibn is very *“«^****'^- 
■itnple, the heat produced is rapidly carried off, so that 
there is no ignition; and a high tem|>eratuTe being requisite 
for the solution of the basis in hidrogen, this combination 
probably does not tahc place, or at least it can have a mc^ 
inentary existence only. 

The production of alkali in the decomposition of water MoistrnrJ tiir* 
by the basis of potash is demonstrated in a very simple and 
satisfactory manner by propping a globule of it upon mois¬ 
tened paper tinged with turmeric. At the moment that the 
globule comes into contact with the water, it burns, and 
moves rapidly upon the paper, as if in search of moisture, 
leaving behind it a deep reddish brown trace, and acting 
upon the paper precisely as dry caustic potash. 

So strong is the attraction of the basis of potash for oxi- Di 
gen, and so great the energy of its action upon water, that ", 

it discovers and decomposes the small quantities of water purified eihcr 
contained in alcohol and ether, even when they are carefully 
purified. i 

III ether this decomposition is connected with an instnic- fiIu*:. 
tive result. Potash is insolubk: in this fluid; and when 
the basis of potash is thrown into it, oxigen is furnished to 
it, and hidrogen gas disengagq^, and the alkali as it forms 
renders the ether white and turbid. 

In both these inflammable com])ounds thih energy of its 
action is proportional to the quantity of water they contain, 
and liidrogen and potash are the constant result. 

The basis of potash when, thrown into solutions of the Mineral aciiv. 
mineral acids, inflames and burns on the surface. When it 
is plunged by proper means beneath the surface enveloped 
in potash, surrounded by puphlha, it acts upon the oxigen 
with the greatest intensity, and all its effects are such as 
may be explained from its strong affinity for this substance. 

In sulphuric acid a white saline substance with a yellow .. 

coating, which is probably sulphate of potash surrounded 
by sulphur, and a gas which has the smell of sulphurous 
weidf and which probably is a mixture of that substance 

with 


ifitixn ittii »Gciojirotm0# titt, nmm AUirjt. 

with hidn>|^ea giis; ire formed. la' aitrcus acid, nitroui gas 
is diseugagled, and nitrate potash formed. 

»<i(ipleinflara- ^he ^asis of pflitSsh readily comliines with the simple in- 
snablok. flammaUe solids; ind viith fhe metals; phosphorus 

and sulphur it forms compOuads similar to the metallic 
phospburets and sntpburete. 

nosphorus. When it ii brought into contart with a piece of plio^ 

pbot'DS, and pressed upon, there is a considerable action: 
they become fluid together, burn, and produce phosphate 
of potash. When ibe expevitnent made upon naphtha, 
thffir cumblnation takes place without the liberation of any 
elastic matter, and they coi!;pound» which has a con¬ 

siderably higher poipt of fusion than its two constituents, 
and which remains » soft solid ia boiling naphtha. In its 
appearance it perfectly agrees with a metallic pboaphuret, it 
is of the colour of lead, and when spread out, has a lustre 
similar to polished l^d. When exposed to air ut common 
temperatures, it slowly combiues with oxigen, and becomes 
phosphate of potash. When heated upo.i a plate of platina, 
fumes exbale from it, and it does not burn, till it attains 
the {emperature of the rapid combustion of the basis of 
potash. 

Suh>huT. When the basis of potash is bronglit into contact with 

sulphur in fusion, in tubes filled with the vapour of naphtha^ 
they combine rapidly with evolution of heat and light, 
and a gray substance, in apu^ranoe like artificial snlphuret 
of iron, is iormer], which, if kept infusibn, rapidly dissolves 
the glass, and'becoincs bright brown. When this experi¬ 
ment is made in a tube hcnneticully sealed, no gas is 
liberated, if the tube is openeil under mercury; but when 
it is made in a tube connected with a mercurial appuratiib, 
a small quantity of bulphuretted hidrogeu is evolved, to that 
the phenomena are bimilar (o those produced by thcr union 
of sulphur with the metals in which bulphurettcd hidrogen 
is .likewise disengaged, except that the ignition is stronger*. 

M'heu 


Sv.^huT cen- 
iSaus Lidxogea. 


* 'fhe existence of hldrcgeii in snl]jhur in rendered very probable by 
the ingeuLous rescarchci of Air. Uerihullet, Juu Aonalsi dcChiixiie, 
Fevrur u;07, p. Hj. (Sc* Journal vol. XVlll, p. 60 ) This tact U al¬ 
most demonstrated by an experinn^iu, which I saw made by W. Clayfield, 
I,.>q , ai Bri&tol, uj 1 71 ) 9 , Co;^jtc-i filings and powdered sulphur, in weight 
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When the unioa is effected in^the atonosphere. a '^reat in« 
flamixiatioB takes placet su|phui*et of potash is foroneiL^ 

The aulphu retted baais likewise gradually becomes oxigen* 
ated by exposure to the airt and is finally converted into 
sulphate. 

The new substance prod ucessome extraordinary and Msrcary. 
beautiful results with mercury* Wheu one part of it U 
added to 8 or 10 parts of mercury in volume iGO^'Fahreiia 
heit, they instantly unite and form a substance exactly like 
mercury in colour, but which seems to have less cohereoceiii 
for small portions of it appear as flattened spheres. AVhea 
a globule is made to touch a globule of mercury about 
Uvice as large* they combine with considerable heat; the 
compound is fluid at the temperature of its forumtion; but 
when cool it appears as a solid metal, similar in colour to 
silver. If the quantity of the hasia of potash h still further 
increased, so as to be about ^irth the weight of the mercury, 
the amalgam increases in hardness, and becomes brittle* 

The solid amalgam, in w'hich the basis is in the smallest 
proportion, seems to consist of about I part in weight of 
basis and 70 parts of mercury, and is very soft uud maU 
leable* 

When these compounds are exposed to ulr, they rapidly Separates un- 

I j' atlf-roH fmitt 

absorb oxigen; potash which deit^quesces is tormecl; and in the potash 
a few niiuutes the mercury is found pure and unaltered. 

When a globule of the amalgam is thrown into water, it 
rapidly decomposes it with a liiasing potash is form- water, 

e^, pure hfdrogen disengaged, and the mei^uiy remains 
free. ^ 

The fluid amalgam of mercury and this substance dis- dissolret 
solves all the metals 1 have exposed to it; and in this state 
of union mercury acts on iron and plattna. 


in the propoKion of three to one, rendert',! ver)' drv^, were heated toge¬ 
ther in a retort, connected with a mercuriai pneaniatic apparatus. At 
the moment of combinglion a quantity of elasiic fluid was liberated 
akaouating to 9 or 10 lim 'S the volume of the matrriah employed, and 
which cemUsted of suipburetted hidrogen mixed with aulphuiuus acid. 
The ftift awationed product, there is every reason to believe, must hm 
lofetrad to the sulphur, the lost probably to the copper, which it is easy 
to conceive may have bocome slightly and superficUily oxidated during 
the' processes of filing and drying by heat. 


When 
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When, the basis of potash is heated with gold, ot silrer, 
wcopper, in a dose vessel of pote glass, it rapidly actsifpon 
them; and when the compounds are thrown into water, this 
fluid ifodeconaposed, potash formed, and the metals appear 
to be separated unaltered. 

The basis of potash combines with fusible metal, and 
forms an alloy with it, which has a higher point of fusion 
than theTusible metal. 

The action oF the basis of potash upon the inflammable 
,<oily compound bodies coniirms the other facts of the 
strength of its attraction for oxigen. 

On naphtha colourless and recently distilled, as I have 
already said, it has very little power of action; but in naph*- 
tha that has been exposed to the air it soon oxidates, and 
alkali is formed, which unites with the naphtha into a brown 
soap, that collects round the globule. 

. On the concrete oils (tallow, spermaceti, wax, for in¬ 
stance), when h?ated, it acts slowly, coaly matter is de¬ 
posited, a little gas* is evolved, and a soap is formed; but 
in these cases it is necessary thut a large quantity of the oil 
be employed. On the fluid fixc<l oils it produces the same 
effects, but more slowlv. 

By heat likewise it mpully decomposes the volatile oils; 
alkali is formed, a small «quantity'of gas is evolved, and 
charcoal is deposited* 


* When a globule of biiiis of potaBh is introduced into any of the 
fixed oils heated, th^f fir^t prodnet is pure hidrogen, which arises from 
the decompOsitida of the water absorbed by the cru^t of potash during 
the exposure to the atmosphere. The gas evolved, when the globule is 
freed from this crust, I have found to be carbonated hidrogen rei)uinrig 
more than an equal bulk of oxigen gas for its complete saturation by ex¬ 
plosion. 1 have made a great number of experiments, which U would 
be foreign to the object of tliis lecture to give in minute detail, on the 
agencies of the basis of potash on the oils. Some anomalies occurred 
which led to the inquiry, and the result was perfectly conclusivei Olive 
Oil, oil of turpentine, and naphtha when decoiqposed by heat, exhibited 
as products different proportions of charcoal, heavy inflammable gas, 
empyreumatic oily matter, and water, w Uiat the oxUtence of oxigen in 
them was fully proved; and accurate mdications of the pfoportkms of 
their elements might be gained by their decomposition by the basis of 

potash* Naphtha of all furnished least water and carbonic acid, and oil 

of turpentine the most, 

* * 
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WlvefrVbe btfis of pdtwA is tbroms into comptior io fa- On ounphor, 
lion, th« camphor sooq becomes bisckeaed, 00 pas is 
lifaemted ia tiie 'process of decomposition, and a upoim* 

'oeona ^ompociTid is formed; which^ seems to siiow, that 
camphor contains more oxi^en than the volatile oils. 

The basis of potash readily reduces metallic oxides when On mctaUls 
heated in contact with them. "WTien a small quantity of ***^*** 
the oxide of iron was heated with it to u temperature ap« 
proachiiifr its point of distillation, there was a vivid action; 
alkali and ^'ay metallic particles, which dissolved witheflbr- 
vGscence in muriatic acid, appeared. The oxides of lead md 
the oxides of tin were revived still more rapidly; and when 
the basis of potash was in excess, an alloy was formed wtth 
the revived metal. 

In consequence of this property, the basb of potash On glui. 
readily decomposes fliiiV glass and green glm, by a gentle 
heat; alkali is immediately formed by'oxigen from the 
oxides, which dissolves the glass, and a new surface is soon 
exposed to the agent. 

At a red heat, even the purest glass is altered by the basis Itn action on 
of potash: the o.v igen in the alkali of the glass seems to be K^*****pl*i®^ 
divided between the two bases, the basis of potash and the 
alkaline ba^iiiB in the glass, and oxides, in the first degree of 
oxigenatiou, are the result* ^hen the basis of potash is 
heated in tubes made of plate glass filled with the vapour 
of naphtha, it first acts upon the small quantity of the 
oxides of cobalt and manganese in the interior surface of 
the glass, and a portion of alkali is formed^ As the heat 
approaches to redness, it begins to rise in vapour, and con¬ 
denses in the colder parts of the tube; but at the point 
where the beat is strongest, a part of the vapour seems to 
penetrate the glass» rendering it of a deep red brown co¬ 
lour ; and by repeatedly distilling and heating the substance 
in a close tube of this kind, it finally loses its metallic form, 
and a thick brown crust, which slowly decomposes water» 
and which combines*with oxigen when exposed to air, form¬ 
ing lines the iuteriui: oi'^the tube, and iu mauy parts 

is lomid peueCrating through its substance*. 

In 

* This is the obviuus explsnstion in the present state of our know- Perhaps the sh 
VoL, XX-^Auo,l 808 , X ledge) 
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lo tmf 6ri^lFtex|Mtpi|l«9tt or; diMillaUcfvi^ the imiR of 
: potash, |.ba4 groat di$^u]ty io a<?^oiinting ior those phao^ 
f.r ^ lint,the Imowledgeof the inbfitance it forma in, its 

^lat ,degl«e of union with oxigfen afforded a sattsfactory ex* 
planation. 

^ On Properties md Nature of the Basis of Soda» 

/< 

Xhe basis of sodsf as I have already mentioned, is a solid 
at common temperatures. It is white, opaque, and when 
examined under u film of naphtha, has the )^stre and 
general appearance of silver. It is exceediogly^SDallaable, 
jtAd is much,softer than any of the common metallic snl^ 
atances. When pressed upon by a platina blade, with a 
small force, it spreads into thin leaves, and i globule of the 
iVth, or Vvth of an inch in diameter is easily spread ov$r a 
surface of a quarter of an inch*, and this property does not 
diminish when it is cooled to 32” Fahrenheit 
Conducts heat It conducts electricity and heat in a similar manner tp 
and electricity- basis of potash; and small globules of it inflame by the 

voltaic eleckical spark, and burn with bright explosions. 
ST^ihe gravity Its specific gravity is less than that of water. It swims 
•da4S. sassafras of l*OpG, water being ,1, and sinks in 

naphtha of specific gravity * 361 . This circumstance en¬ 
abled me to ascertain the point with precision. I mixed to^ 
geUier oil, of sassafras and naphtha, which combine very per- 
^bscryiugrthe propprtipns till 1 had composed a fluid. 
m.\vhich it remained at.rest above or below; and this fluid 
ppusiated of Ufiarly twelve parts naphtha, and five of oil ^ 
^safrasji which gives, a specific gravity to that of water 
nearly as nine to ten, or more accurately as *9348 to t. 
Perfectly fluid . }fmso£ soda bus a much higher point of fusion than 
at i8b^. - of. potash; its parts begin to 1<^ their cohesion at 


lex of the glass Mge; ,but it is more than probable,, that the silex of the glass likswbif^ 
altered. suffers some chan^, and probably depompodtion- Th|i subject 1 h<J>^ 

to be able to resume on another occasion. • 


r.-* 


Welds at com- ^ Globules may be easily made to adhere and form on* ma^'by 
mon iempeia- pressure; •«> that the profierty of wtlding, wtiidi hdongs to iron and^pla- 
tiirei. tina at a white heat only, u possessed by this substance at common tem- 

peiaturet. 

about 


m 

aboftt 120^ ^tdiivnh^'tod it is tf pbtfttt flnid st iiboal 
180% so that it reudiljr fuses tinder bmKni; nuphtha. 

, 1 have not yet been able to' ascertain at what degree ^ 

heat it is volatile; but it reinuns fixed in a state of ignition^ stiluod. 
at the point of fusion of plate glass. 

The chemical phenomena pi;o'Jiiced by the Imis of soda Iti ptopewlss 
are analo<;ous to those produced by the basis of potash ( 
but with such characteristic diflerences as might be well «a« WsVpmhs 
pected. 

, When tie basis of soda is exposed to the atmosphere, it Reties of tbs 
immediatety tarnishes, and by decrees becTOnaes covered with ^a it 
• white crust, which deliquesces much more slowly than thw 
substance which forms on the basis of potash. It proves^ 
on minute examination, to be pure soda. 

The basis of soda combines with oxigen slowly, and vrith^ Qf exlt«L 
out any Iuiimdous appeamnee, at all common temperatures; 
and when heated, this combination becomes more rapid; but 
no light is emitted, till it has acquired a temperature neat 
that of ignition* 

The flame that it produces in oxigen gas isphite, and it 
sends foith bright sparks, occasioning a very beautiful ef* 
feet; in common air, it burns with light of'the colour of 
that produced during the combustion of charcoal, but much 
brighter. • 

ThehaHiHof soda when heated in hidfogen* seemed to Of hldrogsn. 
have no action upon it. When introduced into oximuriatic ofosimunstlc 
acid gas, it hiiriit vividly with numerous scintlPatioiis of a *wd fsa. 
bright red colour. Saline matter was formed in this com- 
bustion, which, as might have been expected, proved to be 
fiuuriate of soda. 

Its Operation upon water oflers most sati^actc^ fridcnee Of warn, 
of its n^ure. When thrown upon this fluid, it psoducea i 
violent'efferveAcence, with a loud hissing noise; it combines 
lyith the oxigen of the water to form fpda, which is dissolved, 
iuid its hidrogen is djsengaged. * In this operation there is no 
luminous appearance; and it seems probable, that even in 
the nascent statebi^pigen is capable of comUning with 4t*. 

.. Wbai the basis aoda iwthrewn into hot water, the dee of hoiwaMb 

s The more volstUe autSTi onlf seem capable of unitiAf with Udro- 
faa; a circaoutance pmentisf an anfiogy. 

X fl cemporiden 



ether. 


% 

thh CIM6 if frw'kcintflitt- 
lions are ]p^A<erilfy obseft^ at tHe fewface of the floid ; bAf 
iSii fa' to small' f)irtieTea 6f the basis, which are 

HitbtHfbifl bf the water febfteieAtly heated, tobnrn in paSs- 
through the atmosphere. When, however, a globule ia 
Brtrtfght Ihtb cfthtfiUfft with a atnaii particle of^ water, or with 
Wsibisifened papbt, the beat ftrOdoeed (there being no mediuoi 
teiearry \itft ibpidly) is trsdsAly sufficient fbr the accension 
of the basis. 

dNlaSMHAd baMi soda acti'upbtr lEIcoifol ahil ether preciseljr 
ih a shnilai^'inanner with the basis of potash. The water 
that they coutaHi is decofbposed; soda is rapidly formed^' 
•fid hid rOgen 'dtseUgaged. 

The basis of aodn, when thrown upon the strong acids; 
aetjJ hpon thetti With great energy. When nitrous acid is 
eUiplbyed, a vitid inBimmaiion is produced; with muriatie 
ktA snlphtiHc acid> there is much heat geue^ated^ but nn 
*ght 

When plunged, by proper means, beneath the surface of 
Hie Mida, it is rapidly ol!dgenated; scMla is produced, and 
thn other educts Ure sitnUttr to those generated by the action 
•f the basis wf potash. 

With respect to the fixed and volatile oils and naphtha m 
their different states, there is a {>erfect coincidence between 
theeflfeetrof thejtw^ new subMances, eg^capt in the difihrehce 
of the appearances of the saponaceous compounds formed: 
those produced by the oxidation and combination of the ba« 
sia of soda being of a darker colour, and apparently less 
ialuble. 


6f acids. 


Of oils and 
aaphtluu 


Of oxlgen. 


Of inflaiQina* 


The basis of soda, in its degrees of oxidation, has pro« 
•isely similar habits with the bbsis of potash. 

Whetf It’ is fused with dry e6da, in oertiiio quatitities, 
thereis a division of oxigen between the alhoKondthe base; 
WUd o'devp brown fluid is produced, which^ becomes a dark 
gmy irbHd oW cooling, Btid which aCtr^cts oxigeU ftom thW 
i£r,'dr Which .decCmptfees-Water, and becomes soda, 
Tfiteoame body is'often Ibrtned ifi the onyiyAeal pro* 
#^1% bf lecbiA'pbdittOn, hnd it is gcAemted Whett the bksit 
of s,odu is,fused in tubes of the pure^.pUte glass. 

There is scwrcely any diffisrenca in tbe visil^ phenomena 
» ' of 


of the 99 eu<v«» pf tl^p 9 « 4 ft 

iulphur, phovpbprpflp 8 q4 U|8 
It coiqbiDes witli sulphur ^n close vessels dU^d vi^h 
vupour of Q^pliihg v^ith gi:eut vividp^sa, with lighti beujU iU )4 
often with explohon from the vupori^tion of a portion ^f hu. 1 * 
phur, aiid the disengagemeut of sulphureUtd bidrogun 
The sulphuretted hpuf of soda is of a deep gray col<;mN . 

The phosphuret has the appeamnee of lead, aud f<prq)8 
phosphate of soda by exposure to air, or by con]bu 8 ti 9 n» 
The basis of soda iu the quantity of renders mercuiy 
A fixed solid of the colour of silver, and the cuaibinatioju |s 
attended with a considerable degree of beat. 

It makes au alloy with tin, without changing its colour, 
nnd it acts upon lead and gold when heated- 1 bavfi not 
examined its habitudes with any other metals; but in it* 
atate of alloy it is soon converted into soda by exposure ,to 
air, or by the action of water, which it decomposes with 
evolution of hidrogen. 

The amalgam of mercury and the basis of soda seeiqs to 
ibrm triple compounds with o her metals. 1 have tvied iron 
and platina, which 1 am inclined to believe remain in comp 
bination with the mercurj', when it is deprived of the neft 
substance by exposure to air. 

The amalgam of the basis of, soda and mercury likewise 
^combines with sulphur, and foims a triple compound of a 
dark gray colour. 

yi. On the Proportions of the peculiar Pasej and OxigM in 

Potash and Soda. 


m 


Of lalphvr. 


Of phoipha* 
rus. 

Of mercury, 


Of !in, 
lead, and 


lt« ain4l((ikf, 
wLtIt oth«i met 
UIj 


and with sub 
phur. 


. The focUity of coQibiwtioii of the buses of th, alkalif, proportions of 
,nd the rpudiiiess with which they decomposed wiiter, ott,F,d the b.i!>cs to 
means fully adequate for deterouoiog fbe proportioof •f alk'alis/* 
their pondemble constituept perts. 

I shalt Hiention the general methode pf the espennientf* 

.fzvd there^ts obtuped by th£ diderent series, wbuh.iqp- 
proueh as near to each other 4s can be cx^tected in opera* 

.^•A* perfnriB«d mi such spiaN quantities of materials.’ 

. For the process in oxigen gas I employed glsss tnhm Process to do- 
.Containinip; smalt trays made of thin leares of silver, or othfr »ha»c. 

npblc metals, on which the sqhstaMiS. to hfl hwMht aft«r 

being 


Jinti HMtlferAtitrdfr op tm pixio akk a lia. 

% %dii^ Accurately weigfc>td <ir compared with a globule of 

tnercary eqo;il in size*; was ptueed : the lobe wau tmali at 
6ne en4t curved, andlb^m^t to a fine point, but suffered 
to reniMn open; and the other end wh» fitted to a tube 
Commnniratiu:; with a gasometeri fiom which the o^t^eu 
waa introduced, for neither water nor mercniy cotiid 
be used for Ailing the appara us. Th^ oxigen gas was car- 
lied throng the tube, ttll it was found that the whole of 
the common air was expelled. The degree of its purity 
ims asceitaondd by aufleftDg a small quai.tity to pass into 
’Has m^curial apparatus. The lower orifice was then her¬ 
metically sealed by a spirit lamp, and the upper part drawn 
out and finally closed, when the aperture was so smalt, as 
to render the^ temperature employed incapable of mate- 
terially influencing the volume of the gas; and when the 
^hble arrangement was made, the cotiibi nation was efierted 
by applying heat to the glass in contact with the metallic: 
tray. 

Oilp^ltisg. In performing these experiments many difficulties ocenr- 

red. When the flame of the lamp was immediate!)' brought 
to play nj)on the glass, the corhlmstion was very vivid, «(> 
iB BOihetimes to break the tube; and the alkali generated 
partly rose in white fumes, which were deposited upon thfe 
glass. * 

When the temperature was slowly raised, the bases of the 
alkalis acted upon the metallic tray and formed iillnys, and 
in this state it was very difficult to combine them with tin ir 
ftill proportioh of oxigen; glass alone could not be em¬ 
ploy^ on account of its decomposition by the alkaline ' 
bases; and porcelain is so l>ad a conductor of heat, that it 
was not possible to raise it to the point required for the pro« 
cess, without softening the glass. 

In all cases the globules of the alkaline bases were care¬ 
fully freed from naphtha before they were introduced; of 
^rse a slight crust of alkali was forn^ed before the com- 


• Whan the globules were very small, the ^omparbon whl^ ^utreury, 
which may he quickly made by means of a mi^rneter, pas ^erally 
mployed as the means of ascertaining the weight: for in thb case iho 
globule could be immediitdy introduced into the tubC| sad the weight 
^ mercury asceVtainod atleisare. ' " *' 

k « • 


bustipn, 
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bastion, but this could not materiolly affect tho result; and 



when sucii a precaution was not used, an explosion generally 
took place from the vaporization and decoin[iositioa of the 
film ofnaplitha surrounding the globule. * 

After the combustion, the absorption of gas was asccr* 
tuined, by opening the lower point of the tube under water 
or niercur}’’. In some cases the purity of the residual air 
was ascertained) in others the alkali formed in the tray was 
weighed. ’ 

From several experifoents on the synthesis of potash IgrTvo synthetic 
combustion, 1 shall select two, which were made with every meiui onVoi- 
possible attention tu accuracy, and rnder favourable cir-•ish sducted. 


cuinstances, for a mean result. 

la the first experiment a grain of the basis wereem- 1st eKpcri- 
ployed. Tlie combustion was made upon platiua, and 
rapid and complete; and the basis appeared to be perfectly 
saturated, as uo disengagement of hidrogen took place, 
when the plntina tray was thrown into water. The oxigca 
gus absorbed equalled in volume 190 grain measures of 
quicksilver; barometer being at ^ 9 * 6 ' inches, thermometer 
6^2"" Fahrenheit; and this reduced to a temperature of Co" 

Fahrenheit, and under a pressure equal to that indicated 
by 30 inches\ would become 186-67 measures, the weight 
of which would be about *0184 grain troyf; but •0184 : 

'1384 :: 13*99 : 100; and according to this estimation 100 
parts of potash will consist of 86*7 basis, and 13*3 oxi^n 
nearly. 

In the second experiment *07 grains ofi the basis ab** Sdexperimenu 
sorbed at temperature 63° of Fahreaheit, and under pres* 
sure equal to 30*1 barometer inches, a quantity of oxigeti 


* In the correction for temperature, the ettimattons of Dalton and 
Gay Luuac are taken, which make gasses expand about 4 I -0 of the pri¬ 
mitive volume for every degree of Fahrenheit. 

t From experiments that I made Ai 1799, on the specific gravity of 
oxigen gas, it would appear, that its weight is to that of water as 1 to 
748, and to that of ^uipksilver as 1 to 1014,2 Researches C/iOm.and PkiL 
p., 9 ; and with this estimation, that deducib!e from the late accurate re¬ 
searches of Allen and Pepys on the Combtistion of the Diamond 

almost pradsely agrees, Phil. Trans. ^907, page 275 j orourJomnal, 
YOl.XlX^p.233, 


Xxperlnieat 
with soda 


80 base to 20 
oxigea. 

Increase of 


lUfOM ^ MC9»fa»nrtoir or alk a ui. 

^TSftl m volxuneio 121* grain meuares of iuercur}-» and t\vt 
pro|ier coiTectioa» being made as in the. former ^ase, this 
gas would weigh *01189 of u grain. 

M»aiifi6 tba« i But . *(>7 + -UllSQ =; -Obisj : 0? :: 100 : 85*48 nearly’, 
tolSOoxigeOp p^tXa of potash wiil consist of 85*5 of basis and 14*6 of 
oaigen nearly. And the mean of the two experimeuts will 

s 

^ 86*1 of ba^ to 18*9 of pxigen for lOO parts, 

)n the most accurate experiment that 1 made on the com¬ 
bustion of the basis of soda *08 parts of the basis aiisorbe^ 
a quantity of oxigen equal to 206 grain iiieaHures of mer* 
C) 4 ry; the thermometer being at 56^ Fahrenheit, and the 
barometer at 29*4; .gnd this quantity, the corrections being 
paade as befo e for the mean temperature and pressure, 
equals about *02 grains of oxigen. 

And as *08 + *02 ;r *10; '08, :: 100 : 80, 100 parts of 
soda, according to this estimation,' will consist of 60 basis to 
80 of oxigen. 

In all cases of slow combustion, in which the alkalis 

^morc^ox*-' Bot carried out of the tray, I found a coiibiderable io- 
gen crease pf weight; but as it was impossible to weigh them 

except in the atmosphere^ the moisture attracted rendered 
tmtlofis to be the results doubtful; and the proportions from the weight 
depended on. oxigen absorbed are more to be depended on. In 

elcperkneuta in which,the processes of weighing were 
psoet apoedily performed, and in which no alkali adhered 
to the tube, the basif^ of potash gained nearly 2 parts fpr 
- ]p, and that of soda between 3 and 4 parts. 

2>«eompafiitioa The results of the decomposiuon of water by the bases of 

the alkalis were much rooftre readily and perfectly obtainec} 
than tl>ose of their cornbustiou. 

Amalgam of To check the rapidily of the process, and, in the case of 
eroploy-^^^ fiotasbi to pfeveut any of the basis from being dissolved, 1 

eiaployed the am igaius with mercury. 1 used a *known 
weight of the bases, uud made the amalgams under naph¬ 
tha, using about two (wrts of mercar^ iu^ vqluiua to one of 
l^asis. ■ ' , 

In tlse first instanpes 1 .1 ced the ani0lgailns under tubes 
filled, with napbUia and . e ted in glasses of naphtha, and 
slowly admitted water to the amalgam at the bottom of the 
glass; bu. this precaAio.^ l soon found unnecessary, for the 
«' * ^ action 


r* 
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actioa of the water wa:» not to intense, but that the bidofr 
gen gas could be wholly coUected« 

1 shall give an account of the most accurate experimentf 
made on the decomposition of water by the baaea^f potash 
and soJa. 

In uii experiment on the basis of potash conducted with Expetimem. 
every attention that 1 coaid pay to the miautls of the ope* 

Tulions, hidrogea gas, equal in volume to graiu| cf 
mercu)}, was di^en^agcd b} the actioti oi *0$ of a grain 9f 
the UHbis of poca>ii, \v i.teli had Ocea amaiguiaated with abo])t 
j3 gruiitb o> me ly. The the..iiUiaetei at the end of th^ 
pk'ocebS itidii'aL.d a teiuperutui'c of Falucuheit| 
the barometer u.i ainto&pheric pressure equal to 


m 


iiichcb. 

How this quantity ofhidrogen* would require for its 
combustion a volume of oxigea gas about equal to that oc« 
cupied by 15^'9 grains of mercury, which gives the weight 
of oxigen leqiiirei! to iaturate the '08 of a gralii of the basis 
of potash ui the mean temperature and pressure nearly 
of a grains. And *08 + *0151 = ‘OpSl : *08 :: 100 : 84*1 
nearly- 

And according to these indications 100 parts of potash Cm 84 tnuMi 
consist of about 64 basis and iG oxigen. oxgeo. 

In an experiment on the deqmnpnsition of Water by the Fx|ierim«nt 

basis of soda, the mercury ia the baiouieter standing 

30*4 inches, and in the thermoroeter at 52° Fahrenheit,* the 

volume of Indrogen gas evolved by the action of *054 of a 

grain of has s equ'died that of 32Ggrains of quicksilver. ?jow 

this at t e gleun temperature and pleasure would require 

for its conversion into we'er, *0172 of oxigen, and *054 d- 

r0172 =: *0712 ; *054 :: 100 : 76 nearly; and according to 

these indications, 100 parts of soda consist of oearlv 76 ha* 7fi >jms 

, ^ * to 5^4 oxigctt. 

sis, ahd 24 oxigen. 

In another experiment made with very great core, *062 Anoiharexp^ 
of the baws of soda wore uated; the meremy in the baro- 
lucter was at 299 inches, and that in the thermometer at 
58® Fahrenheit. The volume of hidrogeu evolved was equal 
Ip that of 302 grains of mercury; which would demand for 
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AJIJtiTr»M'OF IROW »#*K. 

its saturation by (Combustion at the tneau temperature and 
pressure *01549 of a ^rain of oxigen; and 100 parts of sodii, 
according to this proporti(Ki» would consist nearly of 77 
sis, and 29 oxigeii. 

The experiments, ivhich have been just detailed, are 
those in which the largest quantities of materials were em¬ 
ployed ; I have compared their result'4, however, wiili the 
reaolts of several others, in which the decomposition of wa¬ 
ter was performed with great care, but in which the pror 
portion of the bases was still more miuufp; the largest 
quantity of oxigen indicated by these experiments was, for 
potash 17^nd for soda 26 parts in 100, and the smallest 
13, and 19 » nnd comparing all the estimations, it will pro¬ 
bably be a good approximation to the truth, to consider 
potash as composed of about 6 parts basis and I of oxigen; 
^od soda, as consisting of 7 basis and 2 oxigen. 

^To be excluded in our next^J 


XI. 

Jiemarks ou Iron Spar: by Mr. Bergman^* 

-R. Haiiy, having been informed in a letter from Mr. 
Ilussenfrutz, that Mr. Be^thiei', in Ins analysis of iron spar, 
had found merely inp^Tcepitblo traces of the presence of 
lime, sent to the lahorf^tory of incestigation belonging to 
the Museum two pieces this ore, one of which was black, 
the other white, both regularly crystallized ahd free from 
any gangue, that they might \iK examined for the existence 
of lime. The following are the results of this prclimiiiury 


examination. 

Black iron spar. 

Iron, at a minimum... 62 

Carbonic acid united wUh the iron* • l6*9 

Carbonate of lime* .. $ 

Water of crystallization...lO'l 


100 

* Jougiafi|pi Mines, No, IIIi 241, 










AiritYm of tfttnr sf as. 
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White iron trpar. 



Iron* at a minimum... 

• • 28 

mh of while 

Carhoiitc acid united with the iron 

• • li-8 

. Ifaiis^ar. 

Curbo .Hie of lime* • .. 

• • 4^ 


Wateruf cryst%llizaiion«« T r. 

•• 17*2 



• • 3 



luo 



After the pubVipation of Mr* Drappier on the vame 
ject, whose results were so diflVreiit irom aiiue, I eAttOiiiied 
anew ihe ptodactu, which 1 hwl cuief’ullv preserved: mid v.> . ^_ 

^ ■ , •> I <1 rsfk 

nrrordin j|y I treau <i the 48 purrs of earijon.itfc of lioie, buitutc (jf 
found ill the white iion spar, with weak eulphuj^ acid. A 
very brisk eHeriu-scein'e took place, and a very oiilky 
fxia was fordied, wliicfi hud utt tiie characters of bulphaU* of 
lime. This matter, haviiiir been heated with the usual pre¬ 
cautions to exptl the tiioistuie, was slightly calcined to drive 7 lartiofitMl 
ofl’the excess of at-d ; oiiutid with a very suiuil quantity 
cf water; and iilttrcd. 'J he hquur had a butci taste muu- 
lur t(i that of sulphate of luugiicbia, bttt slightly metallic. 

Tiie residuuni, -eparuted tioni the tilter, and calcined, was 
perfectly wihtc a .d iii-^ipid. Ii weiglied 37 parts. ii‘ we 
admit 3J parts of lime iij luO of crystallized sulphate, there 
will he '■Z3 in the 07 calcined; and if there be 44 parts of 
carbonic acid in 1U0 of curbo there iqust have been 
only 41 per cent of curbouute ^ |lme, iaslead of 48 per 
cent mentioned above. 

The liquor mentioned above was left to evaporate slowly 
in the open air. After a few da|!i 4 thfs*^'hol^wus crj'stallized 
into a white salt, that weighed 90 |i 8 rts. Tlie solution of 
this salt in water was very bittOTt and still retuined its metal¬ 
lic taste. On caustic potaJi beini^ addedt « bulky white 
precipitate was formed, which had the appearance of mag¬ 
nesia. When separated* dried, and calcined, it was of a bu* rxr>>nri«<« 
light violet colour* owing to the presence of oxide of man- ®f 
ganese, and weighed 5 parts. These being added to the 41 
of carbonate of lime give but 9 of loss, which may be as¬ 
cribed to carbonic arid belonging to the magnesia. Thus 
we must admit 7 Pfl of carbonate of magnesia, the 
quantity of manganese being but vary aoiall. 

']fhe magiiesia coloured with Qiail|^ese was treated with ^ 

radical 
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radical yinegar ajittlc; diluted,' and the whole was dissoTred* 
except some traces of black oxide of manganese* The so« 
Jut^on was slightly; colfiqrerl. On heating it* it became co* 
lonrless;*and though the precipitate wns a little increased 
]hy this ebullition, it could not bt weighed on account of 
the saiallneas of its quantity. 

As the iron might couUna manganese, it was calcined with 
caustic potashi which thus acquired a very deep green co¬ 
lour. The Cftlcinution with potash was repeated, till th^ in» 
tensity of the colour was so far diminished, io render it 
almost cerluiii, tlmt the whole of th*' mat g^iicoe wus separf- 
ated. alkaline Ituoi ..uira'ed by an -.cul, the 

manganese was precipitated b}" airrrit u a. It weighed 4 
parts. The true results therefure of tne unalysis of white 
iron spar are 


JjUalcompo- 
licnt part^ of 
white iron spar 


I'-on.... 20* 

Manganese. 4"5 

Carbonic acid united with the iron* • fi*6 

Carbonate of lime.41 

Carbonate of magnesia. 7 

Loss and water of crystallization - • • * 17*2 
Fyrites. 3 


100 


Examination of tha propels of analym of black irtm 

^ftcedinfruna-' TKe five parts of ca^tmate of lime mentioned above, be* 

Jyfis of bldck jp treated in the same manner, were found to contain 

iron spar cxa* • 

jniued. merely an atopi of the quantity of which was too 

small to be estimatec^ I'^hey consisted almost wholly of 
mpgnew, with a littfe manganese. The iron loo contained 
a perceptible quantity of dp^Uganese, which could not he 
separated frdifi it'completely but by repeated calcination 
with caustic potaah. 

TKe following alterations therefore must be in thp 
reilta/ts of the analyn^of tfau black iron spar. 


Its real conopo. 
neat psru. 


Oxide ^ iron ap4 of • • • 64 

CarbpOic acid united with the 9 metalp 163;^ 

Carbonate of magnesia .. 3 

Leas and water of crystaHutattem* • • • l&l 
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XII. 

Analysis of a Vrlnary Calculus: WuftziSR^. 


F 


OR the stone I htive nov analysed I arh indebted ta 
Mr. Michaeiis, vho extracted it fiom a patient by the ope* 
setion. 

It was nearly oval, but a little flatte.ied: brotrn exterkvo 
ly, and of a yellowish white within. It weighed exactly 
870 grains German weight [83igrs. Eng.], its specifle 
gravity was Its surra*'e' was irregular, and a little 

rough. It was of th'* coiiMstence of liard chalH^ipWas with* 
out a nucleus, and compo'^od of layers. 

1. I macerated 300 grains of tins concretion, previously 
powdered, in distilled water at the temperalur of li* R. 
[59** E-] for two days. Having Tillered the liquor, it was 
without colour; and nr'ther uliorcled any precipitate, uor 
was perceptibly changed, by nitrate of inen urv, nitrate of 
»Hver, muriate of barytes, harytes-water, lime-water, oxalic 
acid, potash, or ammonia* It i^ evident therefore, that the 
distilled water had taken up none of the constituent parts of 
this urinary concretion. 

The powder when dried tveighed as raucli as at first. 

fi. This powder 1 left fur two*da^sin ruuriuiic arid of the 
specific gravity of I'lSl, ut a tempefaline of 15® R. [05*75“ 
and then added to it distilled water. After filtering, t 
dried the residuum thoroughly, which then w^eighed 848 
grains, and was of a reddish browA colour. ' 

3« The filtered liquor, precipitated by lime-water, af- 
fbrded a powder, which when collected and examined was 
fcund to be phosphate of lime. It weighed 52 grains. 

4. The 848 grains that remained from the second experi* 
meat were put into a solution of potash a little diluted, and 
left in it for two days at a temperatuni of IS* R. [72'5” F.]. 
1 then filtered off tjie liquor, from whfth acetous acid tlifeit 
down a precipitate wrfghttig ifM grddus. This, carefully 
examined, consisted of :^ins Of urio acid, easily dig* 
ringoishable by its properties and chanicteristics, and about 
A graiof of smimal mutter. 

^ * Atuudes it Chimie, p. SIO. 
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5. Wbat Temam^ on the filter we5i;he<? 1« grains. This 

I heated to iticaiideseence in a silver crucible. Durin^t this 

« 

proceaft a Vft' j dlHa^'ceable fetid smell was emitted^ renem- 
hlin^ that of horn or hair bumiQ*;. The residuum weighed 
•carc^ly 3 {jraioft. ' • . 

. 6* These 3 grains were not soluble in sulphoricy nitric, or 
muriatic acid, even when heated with them in Buccessioa to 
ehollit'on* 

7. I then mined them with four times their weight of pot¬ 
ash, and melted the mi!>cture in a siiitulde heat. The whoLs 
dissolved in water, and I precipitated pure silea by adding 
an add in excess. 

This earth was found but twice by Messrs. Fourcroy and 
Vauqnelin in urinary calculi, though they analy^ied a very 
great number; which induced me to repeat my operalioa 
with llie 570 gniiiiii 1 had rese ved. As I again found silex, 
and in a siiniiar propoiti jii, in these, I felt u&bured, that 
there had been no mistake in mv anaivsis. 

From thP'^e experiments it follows, tliat 100 parts of this 
Calculus contained 


Uric acid .7.5'33 

Phospimte of lime ........ 17’35 

Aniiual mutter. 0'“3it 

Sikx. 1 


100 . 


SCIENTIFIC NEWS. 

fTcrnerioa Natural History Society, 

^ the last meeting of the Wernerian Natural History 
ly bti^iety. Society (July IC), the President laid l>efore the ^Society 

three communications ftoin Col. George Montague, Fk L. 
bf Koowle House, Devon. Two of these commuulcaitons 
were read at this meeting. The first part of the first tmn* 
mumcaiion contained an interesting view of the natural 
Gannef. habits and more striking exteroai appearances of the gaiiaet 
or wdand goose, petiramus bassanus. The second part com* 
tained an account of the internal structure of this bird« 
particularly of the distribution of its air-cells, winch th^ 
ingenious author sbowtd to be admirably adapted to its 

mode 
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mode of life, end continued'reudence on tlie water, wen 
in the most turbulent sea, and during the most rigorous 
seasons. The second commuDicetioa was the description 
aud •rawing of a netr genus of iusectf which iohabits the Keirinsect* 
cellular Uicinbrane of the gannet; and to which CoL Mon- 
tague gives the name of cellutaria bassafd.»^kt the s^ine 
meeting, Mr. P. NeslV laid before the Society a list of such 
^sbes belonging to the four jUnnean orders, upodas, jugu- Fidies nrar 
lares, thoracici, and abdominales, as he had asicertaiped to 
be natives of the waters in the neighbourhood of Edinburgh, 
accompanied with valuable remarks, and illustrated by ape* 
ritocns of some of the rarer species. Of the apodts he 
ciinmerfldcd 4 species belonging to 3 genera ; 2 to mununa, 

1 urnirhicbas, aitd 1 ainmorlytcs. Of the jugulares he 
mentioned 13 species, belonging to 3 genera: 1 calliony- 
miis (the gemrneous drngonet, for, from ex'aininitig many 
Bpocintons, the author had roncludod, that the s'trdid dra- SordUt 
sonet of Mr. Pennant and Dr. Shuw is not a disLitict spe- 
cies, but merely the female of the genimeous dragonet), ouh. 
f) of the genus gad as, aud 2 blennius. Of the thuracici he 
stated y-2 species, belonging to J) goncia: I gobios, 2 eot- 
tns, 2 7Pns, the doree and the opah (a specimen of this la .t 
nuist resplendent fish having been taken otf Cramond in 
the Tirth of Forth some yearfi ago, and being still pre¬ 
served in the museum of P. Walker, E^(|.), 7 pleuronectcs, 

1 spuruH, the toothed gilt head (a rare fish, of which only 

two specimens have occurred in the Fntli of Forth), 3 

piTca, 3 gasterosteus, with 1 tvigla. Oi'ilm abdominalti 

he had ascertained 14 species, belonging to 7 gei»cra: 1 

cobitis,' 4 salmo, 3 esox, the pike, garpike, and the saury 

or gandanook (which last, though rare In England, is rtot, 

he 8t;ited, uncommon at Edinburgh, but arrives in the 

Frith almost every autumn in large shoals), 3 clupea. Of the 

genus cyprinus, of which do fewer than ten species inhdiiit 

the rivers and pouds of Englacsi (including the carp, ten(h, 

gudgeon, dace, rodeb, bream, &c.), only one iosigniAoaDi 

species, the author remarked, is found near Edinburgfat 

viz*, the cainiQon minow. Of tlie geuus scomber^ the • 

mackarel is got in the entrance of the Frith of Forth. Mr. 

Neill reserved (be pvtic^of tlie amphibia maniet of Linottus, 
including tHe ray tribe, to a future meeting. 
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^ t LiKktaing an the S,CL, X Thunder. 

Papers aereral a.^ounu of the great height of 
the thermometer lA vanoufl and as there ap]ear<« mfi^h difference iu 

the tetot^rflfavAs* theitt mutt have been more or lu n^i i fleeted heat 

in the Atfereat ciinatiott^, which L rfgiatsr, hang a 
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in such a manner* that it cannot be affected by dir^ or i^ected. 
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The Baherian Lecture on sojnc nno Phenomena of Chcmi^ 
cal Changes produced by Klcctriciiy ; particularly the De^ 
compoiilion of the fixed Alkalis^ and the Exhibition oj 
the new Substances which eonstilulc their Bases ; and on 
the general Nature of Alkaline Bodies. By Humphry 
Davy, Esq. Sec. R.S. M.R.LA. 

(Coiuluded from Pago C)14 ) 


VII. Some general Observations 09 i the Relations of the 
Bases of Potash and Soda to other Bodies. 


Should the bases of potash and soda be called metals ? Arr h-i* ) 
The greater number of philosophical persons, to whom Ibis 
question has been put, have answered in the affirmative. 

They agree with metals in opacity, lustre, malleability, 

Conducting powers as to heat and electricity, and in their 
qualities of chemical combination. 

Their low specific gravity does not appear a sufficient 
teason for making them a new class ; for among the metals nui a sutfiiunt 
themselves ihere are remarkable diflerenccs in this respect, objection 
platina being nearly four times as heavy as tellurium^; and 


in 


• Telhmum is not much more than six times as heavy as the 
ba^cs of soda. There is great reascxi to believe^ that bodies of a 
VoL. XXi-^SumEMEM, Y similar 
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Nomenclature* 


Potasmm and 
sodium. 


in the philosophical diTision of the classea of bodies, the 
analogy between the greater number of properties must aU 
ways be Ihe foundation of arrangement. 

On this idea, in naming the bases of potash and soda, it 
will be proper to adoptthc termination, which, by common 
consent, has been applied to other newly discovered metals, 
and which, though origidally Latin, is now naturalized in 
our language. 

Potasium and sodium are the names, by which I have 
ventured to call the two new substances: and whatever 


changes of theory, with regard to the composition of bodies, 
may hereafter take place, these terms can scarcely express 
an errour; for they may be considered as implying simply 
the metals produced from potash and soda. I have consulted 
with many of the most eminent scientific persons in this 
country upon the methods of derivation, and the one I have 
adopted has been the one most generally approved. It is 
perhaps more significant than elegant. But it was not pos¬ 
sible to found names upon specific properties not common to 
both; and though a name for the bases of soda might have 
been borrolved from the Greek, yet an analogous one could 
not have been applied to that of potash, for the ancients do 
not seem to have distinguished between the two alkalis. 

The terms more caution is necessary in avoiding any theoretical 

should be un- expression in the terms, because the new electro-chemical 
theoiy. phenomena, that are daily becoming disclosed, seem distinctly 

to show, that {he mature time for a complete generalization 
of chemical facts is yet far distant; and though, in the ex- 
^lanations of the various results of experiments that have 
been detailed, the antiphlogistic solution of the phcnomen.i 
has been uniformly adopted, yet the motive for employing 
it has been rather a sense of its beauty and precision, than 
a conviction of its permanency and truth. 

The discovery of the agencies of the gasses destroyed the 
hypothesis of Stahl. The. knowledge of the powers and 
effects of the ethereal substances may at a future t|me possibly 


0 

similar cliemical nature to the bases of potash and soda wHl be 
fbund of intermediate specific gravities between them and the 
lightest of the common inetaH. Of this subject 1 shall treat again 
in tisetat iaeomeof the fbllowiug pages. 

- acj 
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ftct a similar part with regard to the more refia^ aad inge« 
nious hypothesis of LaToisier; but in the present state of 
our knowledge, it appears the host approzi0iatioJV*tliat has 
been made to a perfect-logic of chemistry. 

Whatever future changes may take place in tbeory, there Meuis notuto 

seems howevererery reason to believe, that the metallic bases 

of the alkalis, and the common metals, will stand in the sarnie ^ "up- 

- , « • ■ pose themsQiin* 

arrangement of substances; and as yet we have no good pounds. 

reasons for ^siuning the compound nature of this class of 

bodies 

The experiments in which it is said, that alkalis, metallic Air and water 
oxides, and earths may be formed from air and water alone, 
in processes of vegetation, have been always made in an in- 
condusire manner f; for distilled water, as I have endea. 

4 

* A phlogistic chemical theory might certainly be defended, on Phlojisiic ths- 
the idea, that the metois are compounds of certain unknown bases 
with the same matter as that cxisung in hidrogen; and the metallic 
oxides, alkalis, and acids, compounds of the same bases with 
water;—but in this theory more unknown principles would be as- 
^med tlian in the generally received theory. It would be less ele¬ 
gant and less distinct. In my first exoerinients on the distillation 
of the bases of potash, .finding hidrogen generally produced, I was 
led to compare the phlogistic hypothesis with the new facts, and I 
found it fully adequate to the explanation. More delicate researches 
however afterward provet^ that in the cases when infiammable 
gasses appeared, wat^, or some body in which hidzegen is admit ■ 
ted to exist, was present , . . 

d' The explanation of Van Helmontof his fact of the produc- Van Helmont's 
lion of earth in the growth of the willow was completely overturned experiment, 
by the researches of Woodward. Phil.Trant Vol.X^. pageiQ3. 

The conclusions which M. Braconnot has very lately drawn from Braconnnt’s ex* 
his ingenious experiments, Annales de Chemie, Fevrier 1807, page 
187, [see our Journal, vol. XVIII, p. 15.] are rendered of little 
avail in consequence of the circumstances stated in the text. In 
the only case of vegetation in whith the free atmosphere was ex¬ 
cluded, the seeds grew in white sand, which is stated to have been 
puiified by washing in muriatic acid; but such a process was insuf¬ 
ficient to deprive it of substances, which might afford carbon, or 
various inflammable inatten. Carbonaceous matter exists in seve¬ 
ral stones, which afford a whitish or grayish powder; and when in 
a stone the cpiantity of carbonate of lime is very small in proportion 
to the Other earthy ingredients, it is sohi^y aicMd on by acids. 

Y 8 /V<wed 
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Toured to show*, thay contain both saline and metallicim* 
pregnations; aud the free atmosphere almost constantly 
holds in ftiechanical suspension solid substances of Tarious 
kinds. 

All the pm- In the common processes of nature, all the products of 

beings may be easily conceiTed to be elicited from 
elicited from known combinations of matter. The compounds of iron, 

of the alkalis, and earths, with mineral acids, generally 
abound iu soils. From the decomposition of basaltic, por- 
phyritic f, and granitic rocks, there is a constant supply 
of earthy, alkaline, and ferruginous materials to the sur* 
face of the earth, lu the sap of all plants, that have been 
examined, certain neutrosaline compounds, containing pot¬ 
ash, or soda, or iron, hare been found. From' plants they 
Organization may be supplied to animals. And the chemical tendency 
th^^d«omp^ organization seems to be rather to combine substances 
ses. into more complicated and diversified arrangements, than to 

reduce them into simple elements. 

YlII. On the Nature oj Ammonia and alkaline Bodies in 
general; with Observations on some Prospects of DiVco- 
very offered bp the preceding Facts, 

Composition of Ammonia is a substance, the chemical composition of 

which has always been considered of late years as most per- 
ceruined. fectly ascertained, and the apparent conversion of it into 

hidrogen and nitrogen, in the experiments of Scheele, 
Priestley, and^he more refined and accurate experiments of 
Berthollet, had left no doubt of its nature in the minds of 
the most enlightened cheniists. 

* BakerianLecture, 1806, paged. 

f In the year 1804, for a particular purpose of geological in¬ 
quiry, I made an analysis of the porcelain clay of St. Stevens, in 
Cornwall, which results from the decomposition of the feldspar ot 
fine-grained granite. I could not detect in ikthe smallest quantity 
of alkali. In making some experiments on specimens of the un- 
decompounded rock taken from beneath the surface^ there were 
evident indications of the presence of a fixed alkali, which seemed 
to be potash. So that it is very probable, that the decomposition 
depends on the operation of water and Uie carbonic acid of the at¬ 
mosphere on the alkali forming a constituent part of the cbrystal- 
line matter of the feldspar, which may disintegrate from being de¬ 
prived of it. 


AU 
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All new facts must be accompanied however by a train of But conjectured 
analogies, and often by suspicions with regard to the accuracy 
of former conclusions. As the two fixed alkalis’contain a 
small quantity of oxigen united to peculiar bases, may not 
the volatile alkali likewise contain it? was a query which 
soon occurred to mein the course of inquiry; and in perusing 
the accounts of the various experiments made on the subject, 
some of which I had carefully repeated, I saw no reason to 
consider tlie circumstance as impossible. For supposing 
hidrogen and nitrogen to exist in combination with oxigen 
in low proportion, this last principle might easily disappear 
in the analytical experiments of decomposition by heat and 
electricity, in water deposited upon the vessels employed or 
dissolved in the gasses produced. 

Of the existence of oxigen in volatile alkali I soon satis. This proved, 
tied myself. When charcoal carefully burnt and freed from 
moisture was ignited by the Voltaic battery of the power of 
250 of 6 and 4 inches square, in a small quantity of very 
pure ammoniacal gas*: a great expansion of the aeriform 
inafter took place, and a white substance formed, which 
collected on the sides of the glass tube employed in the pro. 
cess; and this matter, exposed to the action of diluted miu 
riatic acid, efferresced, so thafr it was probably carbonate 
of ammonia. 

A process of another kind offered still more decisive re- 
suits. In tlijs the two mercurial gazometers of the inven. 
fion of Mr. Pepys, described in ^*o XIV of the Phil. Trans, 
for 1807 f, were used with the same apparatus, as that 

* « 

* The apparatus in which this experiment was made is described 
in page S14 Journal pf the Koyal Institution. The gas was con¬ 
fined by picrcury, which had been previously boiled to expel any 
moisture that might adhere to it. The ammonia had been exposed 
to the action of dry j>ure potash/ and a portion of it equal in vo¬ 
lume to 10980 grains of mercury, when acted on by distilled water, 
left a residuum equal to 9 grains of mercury only. So that the gai, 
there is every reason to believe, contained no foreign aeriform mat¬ 
ter ; 'for even the minute residuum may be accounted for by sup¬ 
posing it derived from air dissolved in the wgter, 

•j See Journal, vol. XIX, p. 217. 
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employed by Mrs. Allen and Pepys for the combustion of 
the diamond, and these gentlemen kindly assisted in the ex¬ 
periment.* 

Very pure ammoniacal gas was passed oyer iron wire 
ignited in a pladna tube, and two curved glass tubes were so 
arranged, as to be inserted into a freezing mixture; and 
through one of these tubes the gas entered into the platina 
tube, and through the other it passed from the platina tube 
into the airholder arranged for its reception. 

The temperature of the atmosphere was hd*’; and it was 
ohserred, that no sensible quantity of water was deposited 
in the cooled glass tube transmitting the unaltered ammonia, 
but in that receiving it after its exposure to beat moisture 
was very distinct, and the gas appeared in tltc airholder 
densely clouded. 

This circumstance seems distinctly to prove the formation 
of water in this operation for the decomposition of ammo, 
nia; unless indeed it be asserted, that the hidrogen and ni. 
trogen gasses evolved hold less water in solution or suspen. 
Fion than the ammonia decomposed, an idea strongly op. 
posed by the conclusions of Mr. Dalton* and the experi¬ 
ments of Messrs. Desormes and Clement +. 

After the gas had been p&ssed several times through the 
ignited tube from onegazometer to the other, the results were 
examined. The iron wire became converted superficially 
into oxide, and had gained in weight parts of a grain, 
about of a grain of water were collected from the cooled 
glass tubes by means of filtrating paper, and 33-8 cubic 
inohes of gas weee expanded into 55-3 cubic inches, and by 
detonation with oxigen it was found, that the hidrogen gv 
in these was to the nitrogmi as 3-2 to 1 in volume. 

It will be useless to enter into the more minute details of 
this experiment, as no perfectly accurate data for proportions 
can be gained from them; for the whole of the ammonia was 
Mt decomposed, and as the gas had been prepared by being 
cent from a heated mixture of sal ammoniac and quicklime 
Bito the airholder, it was possible, that some solution of 

* Manchester Memoirs, Vol. V, Part II, page 535, 1785. 

•f* Anaales de Chemie, Vol. XLU, p. 125. 
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ammonia might have been deposited, which, by giting out 
new gas during the operation, Would Increase the absolute 
quantity of the material acted upon, * 

In examining the results of Mr. Berthollct’s* elaborate BerthulIetV de- 
experiments on the decomposition of ammonia by electricity, ^ 

I was surprised to find, that the weight of the hidrogen and electricity* 
nitrogen produced rather exceeded than fell short of thatof 
the ammonia considered asdecomposed, which was evidently 
contradictory to the idea of its containing oxigen. This cir* 
cumstance, as well as the want of coincidence between the 
results and those of Priestley and Van Marum on the same 


subject, induced me to repeat the process of electrization 
of ammonia, and I soon found, that the quantities of the 
products in their relations to the apparent quantity of gas 
destroyed were inilucnced by many difierent causes. 

Amuiotiia procured over dry mercury from a mixture of 
dry lime and muriate of ammonia,! found, deposited moisture 
upon the sides of the vessel, in which it was collected, and in 
passir^gthegas into the tube for electrization, it was not easy 
to avoid introducing some of this moisture, w hich must have 
been a saturated solution of ammonia, at the same time. 


Quanfities of 
thu pioHucts in¬ 
fluenced by va« 
rious causes. 


In my first trials, made upon gas passed immediately from 
the vessel in which it had been dolJected Into the ap]>arat)i.s, 
1 found the expatrsFon of 1 of ammonia vary in different iiu 
stances from 2'8 to 2'2 measures, but the proportions of the 
nitrogen and hidrogen appeared unifoim, as determined by 
detonation of the mixed gas with oxigen, and nearly as 1 
to 3 in volume. 

To exclude free moisture entirely, I carefully prepayed 
ammonia in a mercurial airholder, and after it had been some 
hours at rest, passed a quantity of it into the tube for decom¬ 
position, which had been filled with dry mercury. In this 
case 50 parts became 103 parU by electrization, and there 
was still reason to*suspect sources of errour. 

I had used iron wires not perfectly free from rust for 
(ahiug the spark, and a black film from the mercury appeared 
on the sides of the tube. It was probable, that some ammo¬ 
nia had been absorbed by the metallic oxides both upon the 


* M/moircs de VyicadimiCi 1785, page 


iron 
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iron and the mercury^ which might again hare been giren 
out in the progress of the operation, 

I now <i8ed recently distilled mercury, which did not leare 
the slightest film on the glass tube, and wires of platina. The 
ammonia had been exposed to dry caustic potash, and prored 
to be equally pure with that-mentioned in page 326. 60 mca« 
aures of it, each equal to a grain of water, were electrized 
till no farther expansion could be produced, the gas filled a 
space equal to that occupied by 108 grmns of water. The 
thermometer in this experiment was at 56**, and the harom* 
ctcrat30'l inches. The wire of platina transmitting the 
spark was slightly tarnished*. The 108 measures of gas, 
carefully analyzed, were found to consist of 80 measures 
in volume of hidrogon, and 28 measures of nitrogen, 
gpee'tiic gravity The results of an experiment that I made in 1799 + give 
of ammonia, of jqq cubic inches of ammonia as 18'18 grains 

at the mean temperature and pressure. I had reasons however 
for suspecting, that this estimation might be somewhat too 
low, and on mentioning the circumstance to Messrs. Allen 
and Pepys, they kindly undertook the examination of tho 
subject, and Mr. Alien soon furnished mewith the following 
data. In the first experiment21 cubic inches of ammonia 
weighed 4*05 grains; in a second experiment the same quan., 
tity weighed 4*06 grains, barometer 30*65, thermomctei: 
54® Fahrenheit.’* 

Now if the correctness for temperature and pressure bo 
made for these •estimations, and a mean taken, 100 cubic 
inches of ammonia will weigh 18*67 grains, barometer being 
at 30, and thermometer at 60® Fahrenheit: and if the 
quintity used in the experiment of decomposition be calcu.% 
lated upon as cubic inches, 60 will weigh 11-2 grains. But 
the hidrogen gas evolved equal to 80 will weigh 1*93 { 
grains, and the nitrogen equal to 28$, 8*3. And 1*9+ 

' . 8-3. 

* This most probably was owing to oxidation. When platina is 
made positive in the Voltaic circuit in contact with solution of amr 
xnonia, it is rapidly corroded. This is an analogous instance. 

t Researches Chem^ and Phil. p. 62, 

7 Lavoisier’s Elements, p. 569. A cubical inch of hidrogen fs 
considered as weighing -0239. 

§ R and Phil, page 9, From my experiments 
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8*3=10-2; and 11*2—10*2=1; all the estimations being 
made according to the standard temperature and pressure. 

So that in this experiment on the decomposition of Products onlf 
ammonia, the weight of the gasses evoUed is less by nearly ‘r*’’ 
jx than that of the ammonia employed; and this loss can 
only be ascribed to the existence of oxigen in the alkali; 
part of which probably combined with the platina wires 
employed for electrization, and part with hidrogen. 

After these ideas the oxigen in ammonia cannot well be Ammonia pnv 
estimated at less than 7 or 8 parts in the hundred; and 
possibly exists in a larger proportion, as the gasses evolved 
may contain more water than the gas decomposed, which 
of course would increase their volume and their absolute 
weight ♦. 

In supposing ammonia a triple compound of nitrogen^ Supposloe its 
hidrogen, and oxigen, it is no less easy to give ^ *‘*if*<>na* pouiia?'thB 
account of the phenomena of its'production and decompo- phenotnena 
sition, than in adopting the generally received hypothesis 
of its composition. 

• Oxigen, hidrogen, and nitrogen arc always present in 
cases in which volatile alkali is formed ; and it usually ap. 
pears during the decomposition of bodies in which oxigen 
is loosely attached, as in that of the compounds of oxigen 
and nitrogen dissolved in water. 

At common temperatures under such favourable circiim- Ammonia 
stances, the three elements may be conceived capable of the'acids'wlih 
combining, and of remaining in union : but at the heat of enmpouna 
Ignition the affinity of hidrogen for oxigen prevails over the 
complex attraction, water is formed, and hidrogen ajid 
nitrogen are evolved; and according to these conclusions, 
ammonia will bear the same relations to the Axed alkalis^ 
as the vegetable acids with compound bases do to the mineral 
ones with simple basest 

• 

100 cubical inches of nitrogen weigh, at the standard temperature 
and pressure, 29-6 grains. 

♦ In the present slate of otir knowledge, perfectly correct data Quantity of 
for proportions cannot probably be gained in any experiments on 
the decomposition of ammonia, as it seems impossible to ascertain only by elec* 
the absolute quantity of water in this gas; for electrization, acstrizatiom 
cording to Dr. Henty^’s ingenious researches, offers the only means 
knoNrn of ascertaining the quantity of water in gasses. 

5 Oxigen 


Ox)gcn the* 
jjhiJ'Mple of 
alk^iaity. 


The alkMine 


KAttTM Ain> llECOVTOSTTK^ir OF THE FIXEH AEKAZtl^ 

Oxigea then may be considered as existing hi, 'and aa 
forming an element in all the true alkalis; and the prin¬ 
ciple of‘acidity of the French nomenclature might novr 
likewise be called the principle of alkalescence. 

1 . . ^1 From analogy alone it is reasonable to expect, timt the 

«rfh^ probably „ „ ®*' 

oxidU^metak elkalmc earths are compounds of a similar nature to the 

fixed alkalis, peculiar highly combustible metallic bases 

united to oxigen. 1 have tried some experiments upon 

Sarytcft and barytes and strontities; and they go far towards proriiig, that 

Whenbarytesand strontites, moistened 

with water, were acted upon by the power of the battery 

of 250 of 4 and 6, there was a vivid action and a brilliant 

light at both points of communication, and an inflammation 

at the negative point. 

In these cases the water might possibly have interfered. 
Other experiments gave however more distinct results. 

Barytes and strontites, even when healed to intense 
whiteness in the electrical circuit by a flame supported by 
oxigen gas, arc nonconductors; but by means of combina¬ 
tion w'ith a very small quantity of boracic arid, they 
become conductors; and in this case inflammable matter, 
which burns with a deep red light in each instance, is pro¬ 
duced from them nt the nt^gative surface. The high tern, 
perature has prevented the success of attempts to collect 
this substance; but there is much reason to believe, that it 
is the bases of the alkaline earth employed. 

Barytes and strontites have the strongest relations to the 
fixed alkalis of any of the earthy bodies*; but there is a 
chain of resemblances, through lime, magnesia, glucina, 
alumina, and silex. And by the agencies of batteries suffi- 
ciendy strong, and by the application of proper circum- 


Inflammable 
matt«>r pro¬ 
duced from 
thrm. 


Probably oih^r 
earths may be 
a)ulv2''d by 
electriciiy. 


Earths Ion*» ago * The siiniliarity between the properties of earths and metallic 
considered ana- ,vas noticed in the oaVIy periods of chemistry. The 

logons to metal- . ^ . i li. * * -i; ^-i.- 

lie oxides. poisonous nature of barytes, and the great specific gravity of this 

sub'itance as well as of strontites, led Lavoisier to the conjecture^ 
that they were of a metallic nature. That metals existed in the 
fixed alkalis seems however never to have been suspected* From 
their analogy to ammonia, nitrogen and hidrogen have b£en sup, 
posed to br. amongst their elements. It is singular, with regard to 
this class of borlies, that those most unlike metallic oxides are .th e 
first which have been demonstrated to be such# 


stances 
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FteBeeSy ^ere is bo small reason to hope^ that even these 
refractory bodies vill yield their elements to the methods 
of analysis by electrical attraction and repulsion. 

In the electrical circuit we hare a regular smes of powers Potren of dee- 
of decomposition, from an intensity of action, so feeble as 
scarcely to destroy the weakest affinity existing between the 
parts,of a saline neutral compound, to one sufficiently 
energetic to separate elements iir the strongest degree of 
union in bodies undccomposablc under other circumstances. 

When the powers are feeble, acids and alkalis^ and acids Their action, 
and metallic oxides, merely separate from each other; 
when they are increased to a certain degree, the common 
metallic oxides and the compound acids are deconijioscd; 
and by means still more exalted, the alkalis yield their 
elements. And as far as our knowledge of the composition Oxi^en at- 
of bodies extends, all substances attracted by positive 
electricity arc oxigen, or such as contain oxigen in excess ;combiibtihie ’ 
and all that arc attracted by negative electricity arc pnre 
coTubusliblos, or such as consist chiefly of combnstiblo 
matter. 

The idea of muriatic acid, fluoric acid, and boracic arid 
containing oxigen, is highly strengthened by these facts. And 
the general principle confirms the conjecture just stated 
concerning the nature of the earths. 

In the electrization of boracic acid moistened with water, Boracic acid. 

I find, that a dark coloured combustible matter is evolved 
at the negative surface; but the researches upon the alkalis 
hare prevented me from pursuing this fact, which seems 
however to indicate a decomposition. * • 

Muriatic acid and fluoric acid in their gaseous states are Muriatic nnd 
nonconductors: and as there is every reason to belicTo, 
that their bases haxo a stronger attraction for oxigen than 
water, there can be little hope pf decomposing them in their 
aqueous solutions, ^eren by the highest powers. In the 
electrization of some of their combinations there is how¬ 


ever a probabili^ of success. 

An immense variety of objects of research is presented New metals ii, 
in the powers and affinities of the new metals produced 
from the alkalis. research. 
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decomposes 
carbunic acid. 


Geology. 


Cmnpcflind su1 
ph-urct from 
Huel Boys. 


' VATCn AND OECOmOllTl^N Ct THfi RXED AUCAttt. 

J[n themselres they will undoubtedly prove powerful 
agents for analysis; and having an affinity for oxigea 
stronger than any other known substances, they may 
possibly supersede the application of electricity to some of 
the undecomponnded bodies. 

The bases of potash I find oxidates In carbonic acid and 
decomposes it, and produces charcoal when heated in con- 
tact with carbonate of lime. It likewise oxidates in mu- 
riatic acid; but I have bad no opportunity of making the 
experiment with sufficient precision to ascertain the results. 

In sciences kindred to chemistry, the knowledge of the 
nature of the alkalis, and the analogies arising in con* 
sequence, will open many new views they may lead to the 
solution of many problems in geology, and show, that 
agents may have operated in the formation of rocks and 
earths, which have not hitherto been suspected to exist. 

It would be easy to pursue the speculative part of this 
inquiry to a great extent, but I shall refrain from so oc¬ 
cupying the time of the Society, as the tenour of my ob¬ 
ject in this lecture has not been to state hypotheses, but to 
bring forward a new series of facts. 


.. jT-," ,- =s5s= iyr;" M i ..!. 

n. 

On the Composition of the Compound Sulphuret from Huet 
Bo^s, and^ an Account of its Crjfstals* Jahx« 
Smithson, Esq. F. R. S.*. 

It is but very lately, that I have seen the Philosophical 
Transactions for 1804, and become acquainted with the two 
papers on the compound sulphuret of lead, antimony, and 
copper contained in the first part of it f; which circum¬ 
stance has prevented my offering sooner a few observations 
oh Mr. Hatobott’s experiments, whl^ I deem essentud 
towards this substance being rightly considered, and indeed 
the principles of which extend to other chemical com¬ 
pounds ; and also giving an aocount of (his compound tui* 

♦ Philos. Trans, for 1807, Part 1, p. 55. 

, f See Journali voL IX, p. 14. 

phunt| 
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pharet, as that which had been laid before the Society b 
tery materially inaccurate and imperfect 

Wc hare no real knowledge of the natnre a com- To know the 
pound substance, till wc arc acquainted wit its proximate "ompoimcTwe 
dements, or those matters by the direct or immediate union must hud its 
of which it is produced; for these only are its true elements, 

Thus, though we know that vegetable acids consist of 
oxigen, hidrogCD, and carbon, we are not really acquaint¬ 
ed with their, composition, because these are not their 
proximate, that is, are not their dements, but arc the 
dements of their elements, or the elements of these. It 
is evident what would be our acquaintance with sulphate of 
iron, for example, did we only know that a crystal of it 
consisted of iron, sulphur, oxigen, and hidrogen; or of 
carbonate of lime, if only that it was a compound of lime, 
carbon or diamond, and oxigen. In fact, totally dis. 
similar substances may have the same ultimate ele¬ 
ments, and even probably in precisely the same proportions; 
nitrate of ammonia, and hydrate of ammonia, or crystals 
of caustic volatile alkali*, both ultimatdy consist of 
oxigen, hydrogen, and azote. 

It is not probable, that the present ore is a direct qua- The om pr<w 
druple combination oTthe three metals and sulphur, and that 
these, in their simple states, are its immediate component pUurets. 
parts; it is much more credible, that it is a combination of 
the three sulphurets of these metals. 

On this presumption 1 have made experiments to deter¬ 
mine the respective proportions of theSe sulphurets in it. 

I have found 10 grains of galena, or sulphuret of lead, lOgniulphufet 
to produce 12*5 grains of sulphate of lead. Hence 
dO*l grains of sulphate of lead, which Mr. Hatchett obtained, 
correspond to 48*06 grains of sulphuret bf lead. 

1 have found 10 grains of splphuret of antimony to af^ lOgrssulphurft 
ford 11 grains of '{irccipitate from muriatic add by water. '' 

Hence 31^5 grains of Qds predpitate are equal to 38*64 
grains of sulphuret of antimony. 

The want of sulphuret of copper has prevented my de¬ 
termining the relation between it and black oxide of copper, 

* Fourcroy, Syst des Con, Chem, 1 1, p. Ixnviu. Transl. I, lOO. 

bat 



334 SUtPtfUJter OF XEAO, AfritMOKT, AHJ> COPPEft. 

but Ibis (Nnission iS) it is eTident, immaterial, as the quaB« 
tity of this solphuret ia the ore must be the complement of 
the sum*of the two others* 

But as the iron is a foreign adrentidous substance in this 
ore, it follows that the foregoing quantities are the products 
of only 96‘65 grains of it* 100 parts of the ore arc therc- 
Component ore composed of 

parts of the ore: Sulphurct of lead - 49*7 

Sulphuret of aiilimony 29'5 
• Sulphuret of copper - 20*7 

100-0 


It is impossible not to be struck with the trifling altern¬ 
ation which these quantities require, to reduce them to very 
simple proportions, or to think it a very great violation of 
probability to suppose that experiments, affected with no 
errours, would have given them thus: 

Sulphuret of lead . 50. 

Sulphiirett>f antimony . 30. 

Sulphuret of copper. - 20. 

But perhaps no However, I doubt the existence of triple, quadruple, &c. 
th^^tw^prox^ compounds; I believe, that all combination is hinartj; that 
mate elements, no substance whatever has more than two proximate or 

true elements; and hence I should be inclined to consider 
the present compound as a combination of galena and fahU 
ertz; and if %o, it will be accurately represented, as far 


or prohsihly in 
more simple 
pmportiout. 


as chemical annalysis has yet been able to go by the follow. 

ing figure: 

Trae nature of • 
the compound. Compound 


Ultimate ele- 
lAents, 


sulphuret 
of lead, ~ 
antimony, 
and copper 


{iff" 


sulphuret of_ 

f fahlertzz: 3 antimony ~ 

i •^sulphuret of^ 
V copper “ 

Its ultimate elements are therefore, 

Sulphur - 20 . . * — 

lead . 41|. . . 

Antimony . 25 . . . rr|4 

Copper . IS*. .. 


^sulphi^. 

I antimony. 

Asulphur. 

4copper. 


and 
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•nd it is not a little remarkable, that here, as was the case In Mrageiitnai 
with the calamine*'^, they are sexagesimal fractions of it. 

When ill a former paper I offered a system on>the pro- 
portions of the elements of compounds, I supported it by 
the results of my own experiments, which might be sup. 
posed influenced, even unconsciously to ^ysclf, by a fa¬ 
vourite hypothesis, and I made the application of it prin-. 
cipally to a substance, the nature of which was not very 
clear. But the present case is not liable to these objections; 
here no fondness to the theory can be suspected of having 
led astray, nor did even the experiments, as they catno 
from their authors hands, bear an appearance in the least 
favourable to it, and yet when properly considered, they 
are found to accord no less remarkably with its principles. 

It is evident, that there must be a precise quantity, in of 

which the elements of compounds are united together in 

it . ... , must mule III 

them, otherwise a matter, which was not a simple one, prpcis..-mwu, 

would be liable, in its several masses, to vary from itself, **^**''- 

according as one or other of its ingredients chanced to pre. 

dominate; but chemical experiments are unavoidably at. 

tended with too many sources of fallacy for this precise 

quantity to be discovered by them ; it is therefore to theory, 

that we must owe the knowledge of it. For this purpose Hypoihr-us ne- 

an hypothesis must be made, and its justness tried by a 

Strict comparison with facts. If they are found at variance, byiiiqts 

the assumed hypothesis must be relinquished with candour 

as erroneous: but should it on the contiury prove, on 

a multitude of trials, invariably to accord with the results 

of observation, as nearly as our means of determination 

authorise us to expect, we arc warranted in believing, that 

the principle of nature is obtained; as we then have all the 

proofs of its being so, which men can have of the justness 

of their theories; a constant and perfect agreement with 

the phenomena, as^far as can be discovered. 

The great criterion in the present case is, whether on the Do the simple 

conversion of a substance into its several compounds, andf^^'^ 

of these into one another, the simple ratios always obtain, always obtaiu f 

which the prindplei of the theory require. Amongst the 

^ Phil. Trans. 1803| p. IS. or Journal, vd. VI, p. 83. 

multitude 
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Inultitude of instances which I could adduce, in support of 
such being tiie fact, I will far the sake of bretity confine 
myself to'' a few, id the substances which have conle under 
Consideration above, as they will likewise give the grounds, 
bn which some of the proportions in the table have been 
assigned, and every cheftilst, by a carefni repetition of the 
experiments, may easily determine for himself to what at* 
tention the present theory h entitled. 


Lead 


Sulphurct of lead 
Sulphate of lead 
Antimony » 


Sulphurct of anti¬ 
mony “ 


of sulphate of lead 

— 4 of sulphurct of lead 

— 4 of Joad 

zr 4 of sulphate of lead 
lead 

Z= 4 sulphuret of lead 
zr 4 df powder of algaroth 
zz 4 of sulphurct of antimony 

~ y of poV^dcr of algaroth. 


In the experiments by which these relations ^Vcrc asccr- 
ialned, the portion of powder of algaroth and sulphate of 
lead dissolved in the precipitating and washing waters 
was scrupulously collected. 

The importance of a knowledge of the true quantity in 
qusniity of ^}|ich matters combine is too evident, to require to be 
presses its furce dwelt upon; but this importance will be greatly augmented, 
of atiTAction. ]f it should prove, that this quantity is, as has been sug* 

gested, expressive of the forces with which they attract 
each other. It is perhaps in the form of matters, that we 
shall find the cause of the proportions in which they unite, 
and a proof, aprioriy of the system here maintained. 


Gmy copper 
ore. 


I have examined some of the gray ores of copper in te* 
traedral crystals; but the notes of my experiments are in 
England. I can however, say, that they do contain anti* 
mony, and that they do not contain iron in any material 
quantity. With respect to the proportions of the constu 
tuent parts, I cannot now speak with any certainty; but, 
I think, that at least some species of fahlertz contain a 
smaller portion of sulphuret of antimony, than the fahlertc 
does which exists as an element in the foregoing compound 
one. 

os 
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0/ tie Form of tits Substance* 

Ot the serentaen figures which hare been as of the Form of the 
trystals of this compound sulphuret, In Part 11 if the to* ^ 

lume of the Transactions for ISOd, great part are acknow¬ 
ledged to hare no existence, nor are indeed any of them 
eonslstentwlth nature. 

This substance seems to hare yet ofiered but one form^ 
which is represented in Plate 9 under its two principal 
appearances; that is, haring the primitire faces the pre* 

‘dominant ones of the prism; and haring the secondary ones 
such, and which will be fully sufScient to make it known. 

In the first infancy of the study of crystals, it might be nc- 
cessary to attend to erery, the most trifling, rariation of 
them, to trace each of their changes step by step, to spell 
as it were, the subject; but in the state to which the science 
has now attained, to continue to do so would be not only 
superfluous, but most truly puerile. 

I hare a Very small, but rery regular, Crystal of the form 
of Fig. 1. 

By mensuration the fates a and m appear to form together 
an angle of about ISd'', and the faces c and b an angle of 
about 125". 

It is said in the account above quoted, that the primitire Dimeniions of 
form of this matter is a rectangular tetraedral prism, 
proofs of this hare been offered; nor hare the dimensions of mine the primi- 
this prism been giren, a circumstance of the first moment to 
the determination of true or primitire fofm, nor hare any 
quantities been assigned to the decrements supposed. I will, 
therefore, supply these rery important omissions. . 

That the atom of this substance is a rectangular tetraedral It is a cuht. 
prism,, is inferable, not from the striae on the crystals, for 
stric are by no means inrariably indicative of a decrement in 
the direction of them: but from the angles which the faces a 
tad c uake with dhe faces m and 6; and these angles also 
proTe, that the height of this prism is e^nal to the side of 
Its base, that is, that it is a- cube. 

Hebce the face o is produced by a decrease of obe row of ladeemMat^. 
htoms alobg th^ edge of the cube, and the angle it forms 
with the face in is really of 135*. 

VoL. XX.—SomntsMT. Z The 


meir pAonaxT «f 


m 


The face c is pFodaccd by a decrease of two rows of atoms 
atddia corners of the cube, and the angle it forms wi^ the 


face b U If so IS'Sf^'. 


This differs 
from the former 
account of the 
crystals. 


The face b being produced like the face forms the same 
angle with the face m. 

No crystal I possessthas enabled me to ueasare the tnclU 
nations of the faces g-, or/; should the face as isprcitim- 
able, result from a decreose of one row of atoms at the cor* 
ners of the cube, it will form with the face b an angle of 
144^ 44' 8"; and if the faces cf and / are, as is also proba¬ 
ble, produced by a decrease of two rows of atoms along 
the edges of the cube, the first will form an angle of 116^ 
33' 64", and the latter one of 153® 26' 6", with the facem. 

The angles assigned here differ considerably from those 
glten in the former account of these crystals; bat the tfngles 
there giren hare not only appeared to me to be contradicted 
by observation, but, crystallographically considered, are in¬ 
consistent with each other, as the tetraedrai prism of dimen- 
sions to produce an angle of 135® by a decrement along its 
edge would not afford angles of 140® and 120^ by decre¬ 
ments at its comers. 

The sum of the faces of these crystals is 50. 



On d nezr Property of the Tangents of the three Anghs of 
a Plane Triangle* JE^itfr. William Garrard, Quarter 
Master of Insft'uction at the Royal Naval Asylum at 
Orcenzekh* Communicated by the Astronomer Royal^* 


Sum of three Proposition I. In every acute angled plane tri- 

plane tiungle three tangents of the three angice 

multiplied by multipUed by the square of the radius is equal to the conti- 

square of radius product of the tangents, 
isqual to tUeir ^ 

contioued pro- Demonstration .—Let AHj HI, and IB, Plate 9 Fig. 3, 

^ arches to represent the giren angles j and AG, HK, 

in an acute an- and BT be their tangents, put r the radius, AG:?a, and 
fled triangle: jBTsh, 


* Philos. Tnuis. for 1807, Port I, p. 139. 

The* 



I'hen ^ and^ will be tbe tangents of HD and DL 
0 o 

Now by Prop. VJIIy Sect Book Em|non*s TrU 
Konomctry^ 

As radius square—product of two tangents 
Is to radius square, 

So is the sum of the tangents 
tTo the tangent of their sum. 


m 


r* , r* r*a+r** 


. r* -r: r* ;: — + — : .—=-, 

ao dp ao—r' 


HK; 


the sttm of the 


itarefor..+»+ »££±iL* 

three tangents, 

a^b+ab* > 

—r—— Xr*s= oftX-■■■ ■■ , ■ sstheir continned pro- 

ab-^r* ^ 


and' 


duct. Q. £• D. 

« 

^PnorosiTjoN II. In every obtuse angled plane triangle, 
the sum of the three tangents of the three angles multiplied 
by the square of the fadius is equal to tbdr continued pro* 
duct. 

t)emonsiraiion^ —Let AH, Fi^ 4, be an obtuse ate, andinauobtui* 
And HE, ilB the other two. . ‘*^«‘** 

Then BF, ED, and AG arothe three tangents. 

Pat^F =£f and DE =:u radius sr, then per trigonome* 

try, Mb«fot«, r* x 

Sat..BT -4^ X r*. 


' 

Mrjtmfon t + u ^4^ X r 

r*—t» 


*«iithe ton of tiie ttcce 


m 

tftdgeata, which b^i\^ reduced 

km ^ tux > «ad tault^Udd teto r* k t,ael t# 


fat X X r* at Atf roiMt. 


Q.aD. 
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Sum of three 
tangents of 
three arches tri¬ 
secting a circle^ 
multiplied by 
mdiusy equal to 
their product 


Freliminary 

rcjnark. 


IV. 

On a nczc Property of the Tangents of three Arches trisects 

ing the Circumference , of a Circle, Nevil Maike- 

LYNE, D.D. F.R.S. and Astronomer Royal*. 

iVlR. William Garrard hariDg shown me a curious pro« 
perty of the tangents of the three angles of a plane trian¬ 
gle, or in other words, ,of the tangents of three arches tri¬ 
secting a semicircle, in a paper which I hare communicated < 
to this Society, 1 was led to consider, whether a similar pro- 
perty might not belong to the tangents of three arches tri¬ 
secting the whole circumference; and, on examination, 
found it to be so. 

Let the circumference of a circle be divided any how into 
three arches A, B, C; that is, IctAbe cqualto the 
whole circumference. I say, the square of the radius mul. 
tiplied Into tlie sum of the tangents of the three arches A,B,C, 
is equal to the product of the tangents multiplied together. 

1 shall demonstrate this by symbolical calculation, now com¬ 
monly called (especially by foreign mathematicians) analytic 
calruiatton. 

It may be proper to premise, that the signification of the 
symbolical expressions of the tangents of an arc, whether 
with respect to gcomefry or numbers, are to be understood 
according to their position as lying on one sidts, or the other 
side of the radius, passing through the point of commence¬ 
ment of the arc of the circle; those tangents "which belong 
to the first or third quadrant of the circle being considered as 
positive, and those belonging to the second and fourth qua¬ 
drant, being of a contrary direction, as negative; in like 
manner as the sines in the first semicircle are considered as 
pasitive, and in .the second semicircle as negative; and dm 
cosines in the first and fourth quadrant arh considered as po¬ 
sitive, and in thn second and third quadrants as negative; 
Uiey lying, in the second case, on the contrary tide of tho 
diameter passing through the point of ninety degrees, to wbal 
they do in the former. Hence it easily follows, that the fan* 


Ibid. p. 1S2. 


gent 
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gent of any arcli and of its supplement to the whole circum¬ 
ference, or 360 degrees^ arc equal and contrary to one an¬ 
other, or tlic one negative of the other; 

Let r, u, Wf be put for the tangents of the three arches A) DemonstmUou 
B, C respectively, and r for the radius, and 0 for the whole 
circumference. Then A + li + C = Q, and C == O — 


By trigonometry, /,.Ai-Bs=—-—-—,and the tang. C=:tang. 

9* ^ m U 


(0—A-f-U)=—tang. A-|-B, bywhathas been said above. 
Therefore^, A+f? B-f-f, Corf+ M + w=f + w— 


ssfux ^ ^- 7—9 but t and u are the expressions for the tan. 

X 

gents of A and B respectively, and — is the expres* 


lion for the tangent of C, orform. Therefore, 

or the square of the radius multiplied into the sum of the 
three tangents of A, B, andC = fu:9, or the product of 
the tangents. Q. E. D. 


V. 


On the apparent Radiaiion and Reflection of Cold bp means 
of two concave metallic Mirrors^ In a Letter from Mr . 
John Martin* * 


To Mr* NICHOl^ON, 

8IH, 

There gre many phenomena, exhibited to the notice Some chemical 
of the chemical philosopher in the course of his arduous 
research, that are not so ]|reli understood as j^Serbaps the ed. 
present state of* science might lead him to expect. Some of 
these phenomena have hitherto been totally inexplicable; 
others have not been explained with all the clearness and 
perspicuity that could be wished. Among the number of Apparent rSdi. 
the latter may be ranked the apparent radiation and rcdcc- 
tion of cold by means of two concave metallic mirrors. 

This 














m 


The eold body 

euppoBed to. 
receive heat 


AM KMLlEefxdir Of eot». 

_ . » 

Tbii eiirloos fadfc, ootiri^standing we are so wdl aee 

painted with the laws that gorern heat doring its passage 

through and* impingency upon bodies, has nerer, I be^ 

liefe, been illustrated with sufficient clearness. 

The explanations that hare hitherto been given rest prin- 

cipall 3 r for support on the supposition, that the tborraome^ 


Another mode 
of accounting 
for it. 


i^m the ther* ter placed in the focus of one mirror acts as a heated body, 
mometer. ^^ radiating from it is transmitted to the cold 

But this cannot body in the opposite focus. The thermometer, however, 
^ve out radiant ^ heated body, since it is not hotter than the 

surrounding atmosphere, and consequently cannot radiate 
caloric: but it is said, the surrounding air becomes cooled, 
and consequently the thermometer in respect to it is a hot 
body, and radiates caloric accordingly. This however does 
not explain clearly why the thermometer should be reduced 
to a temperature lower tlian the air which surrounds it, 
which will be found to be the case; or at least, it leaves too 
much to be supplied by the imagination. I trust I shall bo 
able to render this matter clearer. 

There are only two ways, in which heat can be made to 
move in one direction through any given body, we wilt 

suppose a wire K ^ 3 ^ B; one is the application of 
a superior temperature to B, causing the heat to move on 
towards A by the conducting power of the wire, and the 
tendency of the caloric to establish an equilibrium; tho 
other is, to reduce the temperature at A, and Bius cause a 
partial vacuity of* heat, which must of necessity be illed 
ppbya fresh, quantity from toward a?, which will receive 
again a fresh 9 uppl;jr from towe.rd and that from towards 
a, &c,, and by this means induce a current of heat from 
B to A, till an equilibrium is established. It is upon this 
principle, the filling up of partial vacuities of heat (if 1 
may be allowed the expression), that the rational explana* 
tioo of the phenomenon in question can be grounded. Fqct 
puts this sufiiciently beyond a doubt, and it now rcm^ini 
fo show how it is eflecled. 

it will scarcely be necessary to mention in this place, 
that, when a particle of beat impinges upon a plane re^ 
fleeting surface, it is tb.rown off in an angle equal to that 


Haw thw is 
efteted. 



SUPPOIED IIADlATIOil AND EtrLCCtTON OF €OLD^ 

with which it is thrown upon it. Now, on the contrary, 
if a cold body, Fig. 5, Pi. 9, be brought near a plane 
reflecting surface, as particles of heat are entering into that 
body in all directions from the surrounding air, some par« 
tides of heat must be entering into it in the direction aby 
consequently the point a of the reflecting surface must be. 
come cooler, or, to use my former expression, a racuity 
of heat will be there formed: now it may be demonstrated, 
that this vacuity or space will not be supplied by heat mov. 
iiig ia the direction xa, j/a, or a a, but will be supplied 
by heat moving in no other direction than ca, which heat, 

Striking against the point a, will be thrown off into the 
body b ; the angle cad being equal to the angle hacy and 
bodies w'ill move in the direction in which they meet with 
the least resistance; for if heat were to come from any 
other direction but ca, it would not be reflected towards 
the body b, but elsewhere, and consequently, to join tho 
current of heat a 6, it must again change its course. Hence 
it follows, that, when a cold body is brought near a plane 
reflecting surface, in proportion as the surrounding air be* 
comes cool, heat will enter into that body in right lines 
tending to its centre; the plane reflecting surface will have 
its temperature lowered, and particles of beat will strike 
upon every part of it in such directions, as to be thrown 
off in right lines to the cool body. 

The application of this fact to the explanation of the This Kpptleato 
phenom.enoa in question will be readily.perceived, subsli- 
tuting concave reflecting surfaces instead of plane ones: 
the heat enters into the cold body placed in the focus of 
one mirror (B. fig. 6 ) from the surrounding air in a)l di. 
rections, consequently every point of the surface of the 
mirror, o, h, c, d, &c., becomes cooled, and those points 
can only receive a fresh supply in parallel rays, in a direct 
course from the opposite mirror, because only such rays 
(itiiking againsi; so many imaginary tangents a, by c, </, of 
that mirror) can be thrown off towards the body B; the 
opposite mirror therefore becomes cool, and for the same 
reason the whole surface of it must be supplied by heat from 
thermometer T, which consequently must become cooler 
tibaa a body placed any where in its neighbourhood. 
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' If yott think proper, «a inserfiota of tUt oxplanatloa la 
your Talufiblc Journal will greatly oblige, 

Sir, • • 

Tour most obedient^^etrant, 

Old Broad Street^ J 09 N !MARTIN. 

IQJidsft 1808. 


VI. 

e ^ 

'PeiGT^ldion of a Baiantx Levels useful for tefjffyig out Lan 4 
for Irrigation^ for Roads^ and other Purposes. Bp Mr* 
Richard Drew, of Great Ormond 

SIR, . 

Balance level Herewith you will receiTC a Balance Lerel, of my 
ing^and wa»” inrention, which I hare satisfactorily used on sereral ^ntle. 
ingland. men’s estates in Devonshire, where I have been employed 

to drain and carry water to irrigate meadow land. 1 hare 
made several for persons in that county, whose employment 
is to drain and irrigate land, and they hare found it to an* 
swer their purpose better than the spirit or water level, it 
being more portable and ready to the sight. 

I have lately used it on Mr. Satterley’s farm, at Hastings, 
to carry the water of his closes over several acres of dry 
ground. Dr. l)e*Salis, who has seen it, advised me to send 
it to the Society of Arts, &c., that they might judge of |ts 
merits. 

lam. Sir, 

Your obedient Servant, 

RICRARD DREW, 

Ex^miation of the Metkottof tiling ikg hutrument. 

Set it on a triangular staff, and point it at the object staff, 
which is held by another person at a distanoe; move the 
level on the joint, until the inner tube plays clear wlthi^ 

• Trans, of the Sodety of Arts for 1807, p. The Society 
voted Mg. Drew ten guineas for this invention, ^ 

tiift 


Method of 
uiiiif it. 
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ike outer tube- Look through the sights, and obserre the 

object staff which the person holds,, let him move the slide 

on the staff, until you see tlie hair cut the middle of the 

slide, on which there is a black line; then turn the lerel ^ 

round, look through the sights, and see if the hair cuts 

the middle of the slide as before; if it does, it will be level; 

but if there be a difference in both ends, the person who 

holds the staff must set the slide to half that difference. 

Vou are then to adjust the level by turning with a key the 
screw, which moves the balance contained in the bottom of 
the iqqer tube. 

Certificates from Mr. J. W. Gooch, Mr. Charles Lay^ V*sd with 
ton, and Mr..Benj. Holmes, testify, that they have seen in 2ccunu^ 

use the level invented by Mr. Richard Drew, and that the 
business is done by it with accuracy and dispatch. 

Befgrence to the Engraving of Mr. RichardDrev*t Balance 
Level. Plate X, Fig. 1, 2, S, 4. 

Fig. 1. The balance lerel, mounted on a ball and socket The ingtrument 
joint, with a tube, a, to fix on a stand. described. 

Fig. 2. A section, d doc two tubes of tin, which slide 
on a short tube, d d, placed in the middle, and having an 
iron wire soldered round it to, stiffen it, and to serve as a 
shoulder. 

e e Two eye pieces, with glass in both, one at each end, 
and sliding into the tubes d and c. 

// The balance level, hanging by a sort of staple g*, or 
a point fixed upright on the middle of the bar A (shown in 
Fig. 3), which is fastened across the tube d. 

i i Two eye pieces sliding into the ends of the level//, 
and having a narrow slit horiiontally across the middle, 
with a hair before each, shown'by the dots hh. 

k An adjusting screw, which acts by drawing the piece 
tn, (which moves ,ia a dove-tnil slide), {n one end of the 
tube. 

fi The key-hole through which the screw is tamed. 

Fig* 4. An end view of the case and lerel, showing the 
oye pieces i and e, one wHbin the other. 


YU. Account 



KEW HSTBOB AF KfltiZVa POUL^ICT. 


VII. 

^tfC9un( 'qf a nett Method of rearing PauUrg to ^dvgntage. 
Py Mrs. Hannah D*OTfc£Y, of Sion flilly near North- 
aUertony Yorkshire*. 

SIR, 

Chetp easy I BEG leare to communicate a most desirable method of 
ingpoultry. rearing poultry, which I hare proved by experience; the 

economy and facility, with which it may be performed, 
would, if generally adopted, lower the price of butchers’ 
meat, and thereby be of essential benefit to the community 
at large. 1 keep a large stock of poultry, which are re.. 
Food* gnlarly fed in a morning upon st^med potatoes chopped 

small, and at noon they hare barley; they are in high con¬ 
dition, tractable, and lay a very great quantity of eggs. 
Poultry house. In the poultry yard is a small building, similar to a pigeon 

cote, for the hens to lay in, with frames covered with net to 
slide before each nest; the house is dry, light, and welt 
ventilated, kept free from dirt by having the nests and walls 
white-washed two or three times a year, and the floor 
Breeding. Covered once a week with fuesh ashes. When I wish to pro¬ 
cure chickens, I take the opportunity of setting many hens 
together, confining each to her respective nest; a boy at- 
tends morning and evening to let any off that appear restless, 
and to see that they return to their proper places. When 
they hatch, the chickens are taken away, and a second lot 
of eggs allowed them to set again, by which means they 
Bearing chick- produce as numerous a brood as before: I put the chidkons 

into long wicker cages, placed against a hot waH at the 
back of the kitchen fire, and within them have artificial 
mothers for the chickens to run under; they are made simi¬ 
lar to those described by Moilsteur Reau^iur, in hisvfrt A 
faire More et delever en (outes Std$on$ dee Oiseaux dofMS^ 

4 

iiquesie iontes Espkes^^' &c.y in two volomes, printed at 
^rii, 1751. They are made of boards about ten inches 


ArUficial sio 
ther. 


* Trans, of the Society of Arts for 1807, p. S4. The silver 
medal was voted to Mrs. lyOyley. 

Itrotd, 
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broad, and fifteen inches long, siifyportGd by two feet in 
the front, four inches in height, and by a board at the back 
two inches in height. The roof and back are lined with 
Iambus skim dressed with the wool upon them, llie roof 
is thickiy perforated with boles forthoheated air to escape; 
they are formed without bottoms, and hare a flannel Cur¬ 
tain in front and at the ends for the chickens to run under, 
which they do apparently by instinct. The cages are kept C.i|es, 
perfectly dry and clean with sand or moss. The abore Is 
a proper size for fifty or sixty new hatched chickens, but 
ar they increase in size, they of course require a larger 
mother. When they area week old, and the weather fine, Alrinf. 
the boy carries, them and their artificial mother to the grass- 
plot, nourishes and keeps them warm, by placing a long 
narrow tid ressel filled with hot water at the back of the 
mother, which will retain its heat for three hours, and is 
then renewed fresh from the steamer. In the evening they 
are driven into their cages, and resume their station at the 
hot wall* till they are nearly three weeks old, and able to 
go into a small room, appropriated to 4hat purpose. The 
room is furnished with frames similar to the artificial mo¬ 
thers, placed round the floor, and with perches conveniently 
arranged for them to roost upon. 

When I first attempted to bring up poultry in the above Numbers io.st 

way, I lost immense numbers by too great heat and sufibca. heat° anXclose 

tion, owing to the roofs of themothars net being sufSciently ness. 

ventilated, and when that evil was remedied,^! had another 

serious one to encounter; 1 found chickens brought np in 

this way did not thrive upon the food I gave them, and many Food. 

of them died, till I thought of getting coarse barley-taeal, 

and steaming it^ill quite soft The boy feeds them with this 

S 2 |d minded potatoes alternately; he is also emplbyed rolling 

kp pellets of dough, made of coarse wheat flour, which he 

throws to the chickens to excite them to eat, thereby caus- 

iiig them to grow surprisingly. 

{ wse making the above experiments in the summer for In two months 
about two months, and daring that time my hens produced 
me QpWEfds of five hundred ehickens, four bpndred of which 
I reared fit for the table ok market. I used a great many 
Ihhde into pies for the family, and found cheaper than 

' butchers* 


' 5*8 

Might be sold 
wiw much pro- 
»s cheap as 
buteheis’ meat 


jt child might 
bring up some 
thoufands in a 


Mason. 


One hen might 
produce 80 
chickens a year. 
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tmtchera* meat. Were I situated in the neigkbourhooi of 
London, oranyrery populous place, lam confident I could 
make an immense profit, by rearing different kinds of 
poultry In the abore me^od for the markets, and selling 
tbem on an arerage at the price of butcberis meat. 

A young person of tvelre or fourteen years of age might 
bring up in a season some thousands, and by adopting a 
fence similar to the improred sheep-fold, almost any nnm* 
ber might be cheaply reared, and with little trouble. Hens 
kept as mine are, and haring the same conTenicnces, will 
readily set four times in a season, and by setting twice each 
time, they would produce at the lowest calculation, eighty 
chickens each, which would soon make them very plen^ 
tifuL 

If this information should be so fortunate as to merit the 
approbation of the Society, I shall consider myself highly 
honoured, and my time as haring been usefully employed* 

I am, Sir, 

^ Your most obedient Seirant, 

HANNAH lyOYLEY. 


Farther account most convenient si^e of an artificial mother for forty 

of, the mode of or fifty young chickens is about fifteen inches long, ten 
maoagmgthein. four high in front, and two at the back; it is placed 

in a long wicker cage against a warm wall, the heat at about 
eighty degrees of Fahrenheit’s thermometer, till the chickens 
are a few days old, and used to the comfort of it, after 
which time they run under when they want rest, and acr 
quire warmth by crowding together. I find it advisable, to 
have two or three chickens among them of about a week old, 
to teach them to peck and eat« The meat and wnter is given 
them in small troughs fixed to the outside of the cage, and 
a little is strewed along froip the artifioial mothers as a train 
to the main deposit. It would have j^ven me great pka^ 
sure, to have been able to send a specimen of my superior 
feed and management, if the season had been rather more 
advanced, for I think it is not possible for tnrkiss and 
phickens to weigh heavier, to be whtter, «r altpgeitl^er ^ter 
fed than nine Are* 

After 
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After a certain age, they are allowed their liberty, liTing 
chiefly on steamed potatoes, and being situated tolerably 
secure from the depredations of men and foxes, are per* 
mitted to roost in trees near the house. 

According to your request, I herewith send you a rough-Appsntus 
sketch of the apparatus 1 use, which probably will con* 

Tey an idea of the business, and not be too complicated for 
persons employed in poultry yards, fully to understand; 
but to prevent trouble and prejudice in the first onset, I 
think it necessary to remark, that if the chickens do not 
readily run under the artificial mother for want of some 
educated ones to teach them, it will be proper to have the 
curtain in front made of rabbit or hare skin, with the fur 

side outwards, for the warmth and comfort to attract them, 

• 

afterwards they run under the flannel oites, which are pre« 
ferable for common use, on account of cleanliness, and 
not being liable to get into the mouths of the chickens. 

t have had great amusement in rearing poultry in the 
above way, and if my time was not occupied with my chil. 
dren and other family concerns, I should most assuredly 
farm very largely in poultry. 

Reference to ike Engravinge of*Mr$^ D^Oyley^s Method of 
breeding Poultry^ Plate X, Fig. 5, 6, 7. 

Fig. 5. The apparatus called the artificial mother, withdescribmi. 
a onrtain of green baize in front and at each end, and holes 
through the top to allow the circulation of dir. 

Fig. 6. Another view of the artificial mother, bat with¬ 
out the curtain, in order to show its sloping direction, and 
interiojr lining of woolly sheep-skin. 

Fig. 7. A wicker basket four feet long, two feet broad, 
and fourteen inches high, with a lid to open, and a wooden 
sliding bottom similar to a bird cage: the artificial mother 
is shown, as placed within it. * 

O. A trough in front to hold food for the chickens. 

Remark. 

As the cheapness with which fowls can be reared in this 
wa, is an object of primary consideration, it is to be re. 
gretted, that Mrs. D'Oyley has not added an account of 

the 


no 


' ^AHTATZaVS ol TUCSfiR TREJ^. 

• 

ihe fuantitj of food coasttmed hy « certua luimbef ot 
diickoni ia a firen timet m depend the price at 

wkichlkey oonKd be sold, add the profit that migbt be made 
of them. This would hero been atteiidad with another ad« 
enotafe^ it wnnid hare been a firide with respect to the 
Quantity of the different kinds of food^ with which the 
cfairiKens oofht to be suppKod in the sereild ItafeS of their 
growtii| to those who hare not been in tba habit of roaring 
poultry; end tiiia must nceessarUy bO At caae with many 
persons in the vicinity of London in particular, to Whbm 
the adoption of Mrs. D’Oyley’s plan might be very deiiSable. 
MrSp D'Oyley does not Say whether the turkeys she men. 
tions were reared in the tame way. 


VIII. 


Cotnmunicaiion from the Right Hon* the Earl of Fife, 

relative to his Plantations^t 

SIR, 

lOcTac I request you will lay this letter before the Sodety for tbd 

jear. Encouragement of Arts, &c. as I feel it my duty to con¬ 

vey any information to them, respecting my plantations^ 
from the gratefal sense of the honour they have done me; 
1 have continued every year, since 1 last wrote to the 
Society, to plant above one hundred acias: my plantatioits 
now, in the counties of Banff, Aberdeen, and Murray, 

Trees should amount to about thirteen thottiand acres. J have always re- 
ws vsrv SDarinE* * * 

\y pruned. commended to planters to be very sparing in pruning trees. 

1 hare the pleasure to obserre, that on the highest grounds 
in Daff.Housc Park, even where exposed to the. sen, by 
cutting down firs and etiber trees, where Aey interfeto with 
Oak*. ««* Other,' the oaks and ether 4eiose.gn^iiad timber 

trees rise rigorous and healkby, and will he rery raluable, 
the oaks in particular. The siker fir and larch also grow 
to a great size. I was under the necessity ef cutting down 
two silver firs and larches, where they pretented the 
Latrh wood growth of otiisr trees; i dinwted them to he sawed bp—The 

“ *<>>• beards of the torch have been iuade into tables, and ate 

Trans, of the Society of Arts for 1807, p. 1. 

Very 







MANVAnon iff TimsK tbs». 


j 


m 

tttf. haiuboiM. ThoM of the direr fir Itarfe been liMfi ai silver fir 
fleoriag to two rooma in Delgany Castle^ where the fir had phnks. 
decajed, and ana reuarkabiy white and finely 4>riidted. 

The trees in question were about forty years oi^ • ' 

There was a Tory Ugh wind the S5th of Decetaber Ihst, Dimensions of 
which blew down a great many trees upon mf estate. Par« ** ^ 

ticularly a silrer fir in the woods on the low grounds neat 
Duff-House, which appeared to be well sheltered. It tras 
planted by me in the year 1756, and had a most Venerable 
appearance. The dimensions were as follow, as attested 
to me, Tie. 

Ft. In. 

Length of the trunk from the surface of the 
ground, nnttl dirided in fire limbs - -70 

Girth at surface of ground - . . 9 7 

Girth immediately below where the limbs set off 8 6 
The five limbs are all of the same height, except 
No. 1, which divides into two branches before 
it reaches the top. These arc only a few inches' 
shorter than the others, which are 42 feet ft' 
inches from where they leave the trunk, the 
length of which is 7 feet, therefore, when added 
together, tile height of the tr^e, b - • 49 0 

No. 1. Measure of girth where it sets off from 
the trunk - • - - - . 6$ 

And at the distance of 8 feet divides itself into 
two large branches. • 

No. 3. Girth where ft sets off from the trunk 4 0 
And at the (lisfauice of 23 feet 4 inches from 
Starting, measures 3 feet. 

No. 3. Girth at starting . - . . S 10 

This, and tiito two other branches, No. 4 and 
5, gradtthlty decrease toiroids the top. 

No. 4. Girth at starting from trunk • • 3 7 

No. 5. Girth at ditto ditto . - . - * 3 3 

The tree alluded to has a great deal of wood in it, which 
1 hare ordered to be manufactured for different purposes. 

There are pineaster larger, but their wood I conceive not Pineaster 
to be so fin** wum »«««■ UTS thriv ing and well-fenced. 

" ‘ ' Little 


m nxmixtoM op^ixBUt teeis. 

LItUe trouble is occasioned by keeping the f^LOes in rdpaif* 
I do not recommend the planting of acorns^. bnt rathef 
procure them from narseries, at two or three years old. 
^hjd rm g hnh. J think seedling larch thrives best when planted in raoors^ 

and this al^o (bins the seed beds^ from which so many may 
be taken a^ transplanted into nurseries^ and planted out 
the second year after. . 

Seoirii fits. I raise very few Scotch firs, as I buy from nursery- 

Haxd woods, men, at ten-pence per 1200. bontinne to have nurseries 

of all the dir rent hard woods.,- near my ^antations^ uid 
which I find answer brtto i- w* purchiM'ed from 

nurserymen. In general the} ; pi ' ■; too near each 
other in their nur. jries, and tiot bein^ ;a tii^e, thi' 
roots are seldom so good, ./hich T ^hiOik hftte stated in my 
former letters* ' 

I am, Sir, 

Your most obedient humble servant, 

FIFE. 


IX. 

Remarks on the Advan der* id from Plantations of 
Ask Treetj &*' D4V7’> Day, Esq^ of WesUkilly neat 
Rochester 

Formeraccount In the first vo4umc of the So ■ iy’s jl ransacdons for 1789, 

page 109, will be four i detailed account of the experU 
ments which Mr. Day had made to the years 1770 and 1780 
in planting Ash trees; the present account points out their 
subsequent management. 

Mr* Day has deposited with the Society a mipute account 
of the expenses to which the following statements refer, 
and which may be inspected dt the Society's home. 

* Abridged from Trans, of Society of Asks for 1807, pi 4. 
The silver medal of the Society was voted to Mr* Day. 
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SIR, 

s4 

If you think the following information, relative to my 
plantations of ash trees, likely to be of advantage to the ** 

public, I wish to lay it before the Society of Arts, &c. 

The Rewards I received from the Society have stimulated Stimulated to 
ine to exertions in this line, and I have been very successful, r^waids/rom^ * 
1 have declined all business but that of raising ash trees for theiocwy. 
my own amusement, aiid for improvement of xuc landed in- 
terest; and I flatter myself, that I know it as well as any -< 1 * 
man iu the kingdom. 1 am so certain of the success at¬ 
tending ash plantations, that I am willing, on landed se¬ 
curity being given mt, J Iva^ice any sum as far as thirty 
thousand pounds, on saving the execution of such improve¬ 
ments under my own inspection, either jointly, or on the 
owner’s account. 1 have travelled over a considerable part 
of England, and was sorry to see such a waste tract of land 
as Bagshot Heath, when I know it might be improved by Bagshot h«tth 
cultivation or planting, as has really been done at Farnham, 
and many other commons in the kingdom. Where there 
are, at present, wild or uncultivated woods, I would re- Wild or uo- 
commend to grub up the old wood, and either put the land 
in tillage, or plant proper?v with fresh wood, which 
would produce four times as much both in timber and un¬ 
derwood* 


1 have>made from the underwood of some of my planta- Profit of pkn- 
tions 94/. per acre, at only ten y^ars grdwth, and I am 
now falling some plantations, of which the underwood 
alone will produce mo 150/. per acre, exclusive of the.ex-. 
pense of falling* It cannot be expected that noblemen or 
gentlemen, brought up in expectation of possessing large 
estates, can have a knowledge of improvements like the 
executive man, and they are deterred from them by the im¬ 
positions tiiey meet with in'attempting their execution. 

Few'servants will exert themselves properly in improve¬ 
ments without having an interest in^h. themselves: But my 
plan is no speculation; 1 know Arom long experience it 
will yieM an ample profit to tiie persons who engage in it 
with attention. Wlten the plantations are once put in Valuable por« 
oig^, they require but little to be done afterwards, and, 

VoL. XX. SnPFZ.BiiENT. S A therefore, 



' fXtAKTATlONS ASH THEBB. 

therefore^ are good estates for parents to give their female 
children^ as the wood will always find its value from the 
buyers, when ready for falling, without any trouble or 
pense to the owner. 

I am, Sir, 

Your obedient servant, 

DAVID DAY, 


Statements an^ 
profits. 


Method of 
raising ash 
trees. 


Mr. Day next proceeds to a detailed account of the ex¬ 
penses and receipts on various plantations, of the profits 
from which the following is a summary. 


2 acres in 

30 years produced a clear profit of 

135 

1 

8 

- 


254 

1 

4 

H ■ 

20. 

121 

16 

3 

7 - 

10. 

88 

14 

9 

6| - 

to 

1 

1 

t 

1 

1 

108 

1 

10 

i * 

24. 

27 

11 

2 

5 . 

23. 

501 

2 

7 

I 

4 • 

24. 

19 

14 

5 

2 - 

10. 

23 

19 

3 

2 - 

1 

• 

1 

1 

a 

1 

59 

18 

11 

i - . 

28. 

73 

8 

1 

11 - 

19 - - « . 

56 

8 

9 


23. 

56 

6 

9 


These 6 acres were planted with ash and chesnut; and 
the 11 acres mentioned in the preceding line were in the 
hands of a faVmer as a tenant, whose cattle, being per¬ 
mitted to graae among the plants, did them much damage. 

The following is Mr. Day’s method of raising ash trees, 
given in his own words. 


Methods of raising AshTrees. 


Choice of seed. < I carefully procure, from good straight 'well.proportioned 

ash trees, the ash keys, as they are commonly called, or 
pods containing the seed, betwixt Christmas and the middle 
Keeping it. of February. Haring, as soon as the ash keys arc collected, 

prepared a hole in the ground, about three or /qur feet 
deep, I lay a bed of sand, a few inches deep, at the bot¬ 
tom of tite hole; upon that I place a layer of ash keys, 

about 
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about two inches thick; these I corer with sand about the 
same thickness, to preserTe the keys from heating, and 
then proceed with alternate layers of the keys and sand till 
the hole is full. They are suffered to remain in this state 
till the beginning of the month of March of the following 
year, when they should be taken out for sowing. TheSowinf. 
keys will'be found in a swelled state, ready for Tcgetation. 

The land being properly prepared, drills should be made in 
it as for sowing pease, and the keys laid regularly therein, 
and covered up with earth. 

In about six weeks the young plants will appear above Hoeing, 
ground, and should be kept perfectly clear from weeds by 
hoeing. * 

In the month of March of the next year they should Planting out. 
be planted out in rows, a foot wide, and the plants placed 
three or four inches asunder in the row. In this state they 
are to remain for tw'O or three years, when they Will be in 
a proper condition for planting out into the land, where 
they are to remain. 

For planting out where they are to remain, the, laud be- Final planting, 
ing previously well ploughed the preceding autumn, and a 
good loamy soil, not too wet or stiff, the ground is to be 
opened by the plough Into drlNs about two feet apart, and 
the plants placed in each other drill or row, so that the 
rows of ash are four feet apart, aud the plants in the drill 
two feet asunder. The drills should be 10 or 12 inches 
deep. A man, who sets the plants, placdis each upright in 
the drill, draws the earth to it with his foot, and treads it 
well in. Where a plant with a larger root than common is 
found, the man with a small hoe or pricker makes a hole 
within the drill, a little deeper than usuaj, to hold the 
plant, but this is not often necessary. 

Uk A statute Acre will contain 5400 ash plants, and one man 
can plant 1000 ow 1200 plan& in a day. 

The intermediate row between the plants may be either 
set with beans or potatoes, or may be left open advantage¬ 
ously to serve as a drain to keep the young plants dry. 

In tUe second year the plants should be stubbed, or cut Stubbing Aui 
close to the ground with a bill; the produce serves for^”**' 
bavins or fire wood, and pays the ei;pen8e of rent and cut- 
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Crops« 


Uses of the 
wood. 


Other mei. 


Nnifories. 


Cheapnest of 
planting. 
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ting, ^rom the stubs thus left in the ground the regutof 
crops of ash are produced, and are fit for falling etery ten 
years. • 

The ash plants are usually fallen betwixt Christmas and 
March, and the wood sorted into poles of three denomina¬ 
tions I VIZ. best, second, and third hop*poles; beside 
stakes, edders, and bavins. The bavins will .amply pay 
the expense of falling. The best hop-poles are worth, at 
present, forty shillings per hundred, the second quality 
twenty-five shillings, and the third ten shillings. Stakes 
and edders are about two shillings and sixpence the 
hundred. 

When the plants remain uncut for twelve or fourteen 
years, the ash plants are fit for other purposes, such as 
wood proper for wheelrights, and broad hoops for coopers, 
beside hop-poles, &c. as before-mentioned. 

When the plants have been two years in the nursery beds, 
and ready for planting out, they are worth from six, 
shillings to ten shillings the hundred according to their 
quality.^ 

The ash plants I raised from 176S to 1778, were 442484 
I raised and sold from 177 S to 1807 « 156320 

1 have now ready for sale - • • 126096 

Total of plants I have raised 724900 


1 will engage, provided the land is prepared by my direc« 
tions, to plant ash for one third less money than by any 
other mode of cultivation yet known; and for all plapts 
that die in such a case, provided they are in new plan¬ 
tations, I will give plants gratis to replace them the suc¬ 
ceeding year. 
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Chemical Examination of a Sparry Iron Ore, cent to Mr. 
Guyton by Bxbqhan. By Mr. Collet-Descotils *. 



IHE analyses of iron spar, that hare been lately pub-Recent 

lished, haring exhibited results considerably different 

those obtained by Bergman, it was to be wished, that some £erfinin*i. 

of the species on which that celebrated chemist had operated 

might be subjected to a fresh examination. In fact this was 

the only method by which it could be known, whether these 

differences arose from the composition of the ores them- 

selres, or from mistakes in the analysis. Mr.-6uyton, 

who had received from the Swedish chemist a small specimen 

of the very ore, that had been the principal subject of his 

examination, haring the goodness to break off some pieces a pitet of tho 

from it, and entrust them to me to analyse, I hare executed 
1 .•.««« ▼ / wnlncd. 

the task with all the attention I could possibly pay to it. 

The small quantity of iron spar I had at my disposal, it 
being only 388 cent. [60 grs.], and the method 1 employed, 
not allowing me to ascertain the proportion of the volatile 
principles, I confined myself to the investigation of the 
nature and quantity of the fixed* and I conceive it neces¬ 
sary, to relate at large the means I employed, that the che¬ 
mical reader may be enabled to judge of the degree of con¬ 
fidence to be placed on my results ; previously giving a brief 
description of the specimen on which I opefated. 

Its specific gravity, taken by Mr. Guyton, was 3*693. Its physiral 
Its colour was brownish yellow. , characteib. 

It was scarcely translucid. 

Its crystallization was a little confused: its laminae very 
small, and a little twisted. 

This ore, I'educed to powder, was dissolved with efler. Dissolved in 
rescence in sulphvfric acid diluted with water; and I took 
care to employ no more than was necessary, so that the 11- 
quor was without excess of acid. Some insoluble matter re¬ 
mained, weighing 1 decig. [1*644 grs.], which was found 
to be siiex. 


Tht 


* Aunales de Chemie, Vol. LVIII, p. 149. 
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Evaporated and The solution^ on seyeral sacccssire eraporationS) alTord- 
radiwloved. crystal^ of green sulphate. Only a few small scales of 

sulphate of lime were formed. The last portions of liquor, 
affording no more crystals, were added to the crystals that 
had been separated, and the whole diluted with a quantity 
' of water more than snfEcient for their complete solution. 

Sulphuretted Water of sulphuretted hidrogen occasioned no precipitate 
bidrogenadded. Jn (Ills it merely destroyed its transparency, as is 

the case in solutions of iron that contain but a small quantity 
of red oxide. 

Precipitated by The hidrosulphuret of ammonia, afterward added, oc-i 

hidrosuJpliurct casioned a very copious black precipitate, which was sepa^ 
of ammonia. m , , o, . « ,. i. 

rated by the niter, and washed in cold water* 

The precipitate detached from the filter was treated with 
aqua regia. I neglected to burn the filler, and treat the 
ashes in the same way, which may have occasioned a little 
loss of the TTietallic principles; for this very fine precipitate 
easily insinuates itself info the paper. 

The nitromuriatic solution diluted in water and filtered 
was decomposed by saturated carbonate of potash. The 
ferruginous sediment was redissolved, while still wet, by 
weak acetic acid, and by surcessive evaporaiiuns the ace¬ 
tate of iron was entirely decomposed. The sediment, col¬ 
lected on a filter, was dried with a red heat, and weighed 
188 cent. [50 grs.]. The colourless liquor, separated by 
the filter, was decomposed by saturated carbonate of pot¬ 
ash ; it did not'become turbid, and it was added to that, 
which arose from the decomposition of the nitromuriatic 
Cioliition. From this carbonate of manganese was soon 
thrown down by boiling, which, when washed, and dried 
at a red heat, was converted into brown oxide, and weighed 
7 cent, [I'OSgr,]. 

f>a®hte of an- The liquor separated from the metallic precipitate ob- 
monSa added, \^y (],q hidrosulphuret of ammonia<was mixed with a 

small quantity of oxalate of ammonia, which did not occa¬ 
sion in it any sensible precipitation. On evaporating aftcr- 
vtard, a white sediment formed, which was separated. This 
. sediment, heated in a small porcelain capsule, burned with a 
blue flame, and left a residuum, which, after being heated 
red hot, was found to w'eigh 2 cent. [0*308 gr.J. It had 
ah the characters of lime. 


Solution de- 
compose-.d by 
carbonate of 
potash. 


The 
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The clear liquor was then eraporated to drjnesa in a pla. Solution ova- 
tlna crucible, and the residuum heated red hot. The hot 

noniacal salts being expelled, there remained a ;alt of the 
weight of 21 cent. [3*243 grs*]) which was sulphate of • 

magnesia. This quantity of 21 cent, giyes at least 77 milli. 

[1*180 gr.] of earth, supposing the crystallized sulphate to 
contain 19 per cent of base; for that which has been heat¬ 
ed red hot must have lost some of its acid, and it is neces¬ 
sary to add a little to the solution, to make it crystallize. 

On reducing the products aboyo-menttoned to hundredth 
parts, we shall haye 

Component 
purls* 


Fragments of quartz 

. 2-58 

Red oxide of iron 

48-45 

Brown oxide of manganese - 

. 1*80 

Lime ..... 

0-52 

Magnesia - . . . 

- 1*98 


55-33 

remainder is carbonic acid, water, 

and loss. 


From this result it appears, that Bergman did not ex. 
amine with sufficient care the nature of the earthy princi¬ 
ples contained in the iron spars he analysed; and it is very 
probable, that he examined other ores, in which magnesia 
was contained in still larger proportion, and mistaken by 
him for lime 


« 



ChemieWExaminatton of the Alum Ore of Tolfa^ and the 
Earthy Aluminous Schist of Freyenwalde, By Mr, 

KCtAPROTU +. 


Alum, a substance so indispensable in dyeing and se- Alum an artifi- 
▼eral other art^ is a triple salt, composed of sulphuric 
acid, alumine, and potash, with an excess of acid. It is 


• In the last number of our Journal, p. 314, an analysis of two 
varieties of iron spar was given, which corroborates the fact of 
magnesia iiaving been mistaken for lime. 

t Journal des Mines, No. 117, p, 179. First published in the 
Berlin Chemical Journal, vol. VI, 
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Native. 


At Cape 
Miseno. 


Alum of the 
ancients. 


^xrst made in 
the Levant. 


obtained from Tarious earths and stones,,'which contain the 
elements necessary to its formation in a more or less perfect 
state, and are included under the name of alum ores. Thus 
the alum of the shops is an artificial production. 

Nature it is true presents us with alum completely formed 
in some Toicanic countries, but it is in so small a quantity, 
as to be altogether insignificant compared with the great 
demand for it. Among the native alums of volcanic coun¬ 
tries that of the alum grotto at cape Miseno, near Naples, 
is particularly to be distinguished. This is continually 
efflorescing on the inside of the cavern in small tufts, com¬ 
posed of little, short filaments of a silky lustre, sometimes 
intermixed with granular crystals. From the results of my 
examination, which have been published some years, it is 
well known, that the greater part of this native salt is ^ 
perfect alum, that is to say, it has from nature not only 
the sulphuric acid and earthy base, but likewise the third 
essential constituent principle, potash. 

It appears, that the alum wc now use was no^ kqown to 
the ancients; and that the alumen of the Romans, as well 
as the of the Greeks, was a native sulphate, arising 

from the decomposition of pyrites, and consequently not 
differing from their miay and^Aor^. 

The art of extracting and preparing alum came to us 
from the Levant. The most ancient of the alum works 


known to us is that of Rocca iu Syria, now called Edessa; 
Bpchalpm. whence the alumen Rocc(^^ vulgarly rock alum. All 

the alum used in Europe in the middle ages was brought 
from the Levant. • % 

^traduced into Jn the fifteenth century some Genoese, who had Icai^ned 

in the Levant the mode of fabricating it, were fortunate 
enough tp discover ores of it in Italy, and to extract it 
from them. John of Castro is recorded in htsiory as the 
Holly ab.nntot first, who discovered the ore of Tolfa. T (0 this discovery 

jjg led’by the large quantity of holly growing there; 
as he had observed in the Levant, that the mountains from 
which alum was taken there were covered with ti^s shyub. 

The manufactures of this salt succeeded so well and so 

4 

^eedily ia Italj, that pope Julius. II j^rohibited its impor. 
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tatlon from the Leraat^ because it annually drew*large sums 
of money to Turkey. This prohibition increased the 
prosperity of the Roman alum works. • 

The following is a brief account of the method employed Method oP 
at Tolfa, near Oirita Yeccbia. The ore is blown up with 
gunpowder: it is separated from the pieces of the rock, 
that adhere to it: it is calcined in furnaces, nearly in the 
same manner as lime is burned: in six or seven hours, being 
sufficiently calcined and friable, it is taken out, and laid on 
pavements of a long shape, surrounded with walled trenches: 
on these it is laid in heaps i>f a moderate height, which are 
watered for forty days w ith water from the trenches. The 
ore being thus decomposed, it is boiled, in large caldrons; 
and when the water is saturated to a certain point, it is 
poured into the crystallizing pans; where, after itis cold, it 
deposits the alum in large crystalline masses. 

Alum is obtained in a very different manner at Solfa-and at Solfatnr- 
terra, near Puzzuola. Here nature acts synthetically. 

Fumes pregnant with sulphurous and sulphuric acid are 
continually issuing from little crevices in the volcanic soil of 
this place, the former of which deposit a concrete sulphur; 
the second gradually penetrate the ancient lavas, which are 
of an argillaceous nature, combine with their aluminc, and 
thus form an alum ore, which afterward affords by lixivia- 
tion and crystallization a very pure alum. 

In the sixteenth century the art of fabricating alum Introduced inu 
spread into several parts of Europe; afte» it had been dis. 
covered, probably by accident, that various sorts of argiU 
laccous schists, impregnated with carbon or bitumen, and 
subsequently termed aluminous schists, would furnish alum 
when properly treated; and the alkali, which did not na¬ 
turally exist in them, was added during the process. The 
first works of this kind established in Germany appear to Germany, 
have been those Commotftu in Bohemia, and Schwensal 
in Saxony. 

Subsequently, that is in the beginning of the last century, Manufactory at 
an alum manufactory was commenced at Freienwald, jn f 
Brandenburg. At present it belongs to the grand Orphan 
School at Potsdam, and furnishes annually four hundred 
tons of alqm. 
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Lixiviation. 


Oxidation of 
the iron. 


Preparation of The alummous schists, from which iduiin may be obtawecL 
the ore. . s » 

must undergo a process preparatory to their imriatioD. in 

the aluminpus schists properly so called, which are hard, 

* of a stony texture, and contain a great deal of pyrites, the 

preparatory process consists In roasting. But for the softer 

alum ores, such as that of Freienwald, exposure to tiie 

air is sufficient. When the ore is extracted from the mine, 

it is placed in large heaps, sloping to a ridge like the roof 

of a house, and left exposed to the open air for a year or 

more. When its decomposition, which is particularly pro- 

moted by damp air, is sufficiently advanced, it is distributed 

into long fiat troughs, and, lixiviated. When the water is 

sufficiently saturated with the salts, which are sulphate of 

aluTuine and sulphate of iron, it is carried to the manufac. 

tory, and boiled in leaden caldrons, till the proof liquor 

taken out becomes on cooling a crystalline mass of the con* 

sistence of honey. During the long boiling of the lixivium, 

the greater part of the sulphate, of iron is decomposed, the 

iron passes to a higher degree of oxidation, in which state 

so much of it caunot be dissolved in sulphuric acid, and it 

is deposited in the form of brown oxide. When the lixivi* 

um is sufficiently boiled down, it is carried to the settling 

troughs, and as soon as it has grown clear by standing a 

little, it is drawn off into other troughs, where it is mixed 

l^oiash added, with the quantify of potash necessary for making it into 

alum. 

ThU obtained At Frcicnwald, as at most alum works, they use for 

supplying the alum with this potash the saline mass obtained 
from soap manufactories, where soap is made with an alka¬ 
line lie and muriate of soda, by boiling the spent lie to dry¬ 
ness. The muriate of potash contained in this salinq mass 
is decomposed the instant it is mixed with the aluminous 
' lixivium: the potash unites with the sulphate of alumine, 
and forms alum, which can nef longer con,^inue in solution 
in the concentrated lixivium, and is precipitated in the form 
of small crystalline grains, known by the name of alum 
meal. The muriatic acid, thus set free, lays hold of the 
oxide of iron, and prevents its falling down with the alum. 
OMirr Qf tbc Saline mass from the soap-makers, matters 

^ * containing sulphate of potash might be employed, as the 

rcsidutttt 
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ratiduum left after the distillation of nitric acid, glass gall, 

&Cs The alum meal is washed with cold water, redissoWed Crystallisation^ 
afterward in a small quantity of boiling water, «and lastly 
drawn off into large wooden vessels, where it is left to cry- • 

stallize slpwly. 

I shall now proceed to the proper object of this essay, Analysis 
namely, the chemicsll analysis of the alum stone of Tolfa, 
and of the earthy, aluminous schist of Freienwald. 


I. The Alum Ore of Tolfa. 

The alum stone of Tolfa in its natural state contains the Contains Ml tht 
three essential constituent principles of alum, considered l’**^** 

as a triple salt; sulphuric acid, alumine, and potash. The 
earth in which it is found is probably of volcanic origin, 
and has been altered and whitened by the vapour of sul¬ 
phuric acid. In this it exists in irregular veins, and in no¬ 
dules. The harder and heavier it is, the richer in alum it 
is presumed to be. Some naturalists, as Monnet and Berg¬ 
man, have supposed it contained sulphur, which was after¬ 
ward converted into sulphuric ad^ by the process of roast, 
ing. ButDoIoinicu and Yauquclin hare shown, that this Acid mdy 
acid is ready formed in the ore, which will be farther con- inth* 
firmed by what I shall say. • • 

The alum stone employed in my analyses was of a pearl Physical rharu- 
gray, that is, gray with a violet tinge; in amorphous 
masses; dull, with a few shining points, or having very lit¬ 
tle lustre; of an unequal fracture approaching to'shelly; 
a little translucid on the edges; hard, not adhering to the 
tongue, and heavy. 

A. Two hundred grains w ere strongly roasted in a small Roasted, 
retort with its proper apparatus. An aqueous liquor passed 
over, highly loaded with sulphuric acid, and accompanied 

with a smell of sulphurous acid, but without a particle of 
sulphur. The Iqps of weight was twenty nine grains. 

B. Two hundred grains were gently heated, so - that the Water expel- 
loss of weight could proceed cmly from water expelled. 

This loss was six grains. 

C. «- Two hundred grains were reduced to fine powder, Fused with 
mixed with twice as much carbonate of soda, and the whole 
subjected to the action of a fire, at first moderate, but af¬ 
terward 
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muriatic acid 
added, 

and diluted 
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lution precipi¬ 
tated by muri¬ 
ate of barytes j 


the other by 
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with nitrate of 
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Its component 
parts. 


terward increased so as to fuse it. The mass when cold 
had the appearance of a white enamel. It was well pow. 
dered, muriatic acid ponred on it to supersaturation, and 
evaporated to dryness. The residuum, mixed with water 
and diluted, left behind silex, which after being heated red 
hot weighed 113 grains. 

b. The muriatic solution was divided into two parts. Into 
one of these was poured a solution of muriate of barytes, 
and sulphate of barytes was precipitated, which after being 
heated red hot weighed 50 grains; indicating 18*5 grs. of 
concrete sulphuric acid. 

c. The other half was precipitated by ammonia, which 
threw down the alumine. This when purified, washed, and 
roasted, weighed 19 grains. 

D, A hundred grains of the ore were mixed with 200 grs, 
of crystallized nitrate of barytes, and heated red hot. The 
mass was pounded, mixed with water, and supersaturated 
with sulphuric acid. After evaporating till the saline mass 
was moderately dry, it was diluted in water, boiled, neu. 
tralized with ammonia, and filtered. The liquor being eva.. 
porated, and the residuum heated red hot in a platina cru« 
ciblc, left seven grains of sulphate of potash, which in^ 
eluded four grains of pure potash. 

According to this 100 parts contain 


Silex « 

- 56-5 

Alumine 

19 

Sulphuric koid 

. lfi-5 

Potash 

4 

Water 

. . . S 

• 

99- 


These as given These component parts are the same in kind as those 
by Vnuquelin, found by Mr. Vauquelin, who gives them as follows; 


Silex 
Alumine 
Sulphuric add 
Potash 
Water ^ 


24 

25 
3*08 
4 


\00* 
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The difference between these analyses in regerd to the re- diilfer in their 
spectire quantities of the sereral component parts 
hare arisen, no donbt, from a difference in che composition 
of the specimens. • 


IL Earth]/ Aluminous Schist of Preienx^atd- 

The mineral that furnishes the alum of Freienwald owes Mam ore of 
its origin unquestionably to the regetablc kingdom, and ap- 
pears to be produced by an alteration of brown coal. It gin. 
forms a considerable stratum amid the alluvial formation at 
Freienwald, which is traversed by galleries for its extrac¬ 
tion. At coming out of the mine it is of a brownish black, 
tender or friable, and very slightly shining. Its fracture 
in the great is imperfectly slaty; in the small, earthy. 

When rubbed it takes a lustre inclining to that of wax. It 
belongs to that species of the argillaceous genus, that is 
designated in the systems of mineralogy by the teriA alumi¬ 
nous earth (alaunerde)• This mineralogical term must not 
occasion it to be confounded with the simple substance 
known by chemists under the name of earth of alum (alaun^ 
erde)f and it is to prevent this mistake 1 here employ the 
denomination of earthy aluminous schist. 

Hitherto this mineral, as.WTll as the true aluminous Misukeniy sap 
schist, has been considered as a clay impregnated with 
lumen and pyrites. It is indeed true, that the earthy schists, pyhtn. 
and still more those that have the consistence of stone, very 
frequently contain pyrites: but such ores^afford only a very 
ferruginous alum, and arc consequently less fit for the fa¬ 
brication of this substance, than for that of vitriol. 

The following experiments, made on alum ores bf the The sulphur 
first quality, will show, that the sulphur they contain is 
not combined with the iron in the state of pyrites; but that with carbon, 
it appears to form a peculiar combination with carbon. 

A. a. A thoq^and grainsvf the ore, in the state in which Jhe ore bailed 
it was extracted, were put into a phial with twenty ounces 
of distilled water, and boiled fo^ an hour; when the liquor 
was filtered off, and the residuum lixiviated. What passed 
through the filter was colourless, did not perceptibly change 
blue vegetable tinctures, and had a vitriolic taste» 
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Ore digested in 
muriatic acid. 


b» Half of this was decomposed by a solution of iriarlate 
of barytes, and sulphate of barytes was formed, which, 
after beinj^ heated red hot, weighed 23 grains. This pre* 
cipitate being separated from the li({uor, prussiate of ant« 
monia threw down another of prussiate of iron, .weighing 
40 grains. 

c. To the other half oxalate of ammonia was added. It 
became a little turbid, and a.ssiiined a pale ydlow colour, 
which probably arose from a small quantity of oxalate of 
iron. It then gradually grew clear again, a precipitate 
falling down, whicli, after having been heated red hot, 
weighed 2*5 grains, and was found to be lime contaminated 
with iron. 

Thus what the ore had yielded to the water, in which it 
had been boiled, consisted of sulphate of lime and sulphate 
of iron, the proportions of whicli may be determined as 
follows. A thousand parts of ore produced 46 parts of 
sulphate of barytes, which contain 15*18 parts of concrete 
sulphuric acid. Of these 7 parts are required to neutral¬ 
ize the 5 parts of lime; and thus, including the water of 
crystallization, wc may admit 15 parts of gypsum, or sul¬ 
phate of lime, in the ore. The 8*18 remaining parts of 
sulphuric acid with 8*5 parts of iron will give about 18 
parts of vitriol of iron at the state of decomposition. 

B. Two hundred grains of ore, and 400 grains of dry 
carbonate of soda, were put into water, and boiled. The 
liquor when ditored was of a very deep blackish brown co¬ 
lour. Muriatic acid was gradually poured in, which af¬ 
forded no indication of sulphuretted hidrogen gas; but^a 
muddy sediment was formed, of a blackish brown colour, 
and occupying considerable space, which, when collected 
on a niter and dried, weighed twelve grains. Heated in a 
platina crucible, it burned, without emitting any sensible 
smell of sulphur, and left behind one gr^in of white alu- 
mine. 

C. Two hundred grasps were digested in muriatic acid. 
The slightest indication of sulphuretted hidrogen gas was 
not observable, either by the smdl, or by holding against 
the mouth of the vemel paper, on. which 1 had written with 
eolation of acetate of lead. The acid appeared to display 
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but little action on the or^. On pouring nitric acid on it Nitric acM 

added 

drop by drop, nitrous gas was erolred^ and the black co- * 
lour of the ore changed to brownt The filtered solution 
was of a golden yellow; and muriate of barytes threw and nuiri^ of 
down from it a copious precipitate. This, which was sul. 
pbate of barytes, being collected and heated red hot, weigh¬ 
ed 54 grains.' 

D.a. A thousand and two grains of the ore, not yet Ore distiUed, 
freed from the humidity it contains in the mine, were put 
into a glass retort furnished with a pneumato-chemical ap- carburutudia- 
paratus. T wo hundred and twenty cubic inches of gas were 
evoWed,' which was a mixture of sulphuretted hidrogen gas 
and carburetted hidrogen gas. If a candle were brought 
into contact with it, it took fire, and burned with a blue 
flame. When shaken in a vessel containing water, half of 
it was absorbed. A solution of lead, poured into the wa¬ 
ter impregnated with it, afforded a precipitate of a deep 
brown, which was sulphuret of lead. 

5. The fluid that passed o?er weighed 133 grains. It was The fluid con- 
aqueous, yellowish, and turbid with slight flocks of sul-IcUed 
phuretted carbon. Us smell was that of sulphuretted am- nia. 
monia, diluted with a great deal of water. Litmus paper, 
that had been reddened by an^ acid, it turned blue, and it 
emitted a white vapour, on bringing near it a glass rod wet¬ 
ted with fuming muriatic acid. A drop was let fall ipto a 
solution of lead, and the metal was precipitated brown. It 
was neutralized by a few drops of muriatic acid, and be¬ 
came slightly milky. On being filtered and evaporated two 
j^rains of sal ammoniac were obtained. 

c. The residuum left in the retort weighed 750 (grains. Residuum vm- 
It bad the appearance of a black coally powder. Bgjng ^*"*‘^®**^**"" 
burned on a test it left 00 grains, which were the carbon 
consumed. 

d. The fifth part of the remaining 660 grains, or 13S Silex preclpj 

grains, was roasted with twice its weight of caustic ti 

The mass when cold was of a greenish brown, and gave a 

light green tinge to the water with which I mixed it. I su¬ 
persaturated it with muriatic acid, eraporated, dilated it 
again with water, and filtered. The sUex was left behind. 

This* after being heated red hot, weighed 80 grains. 
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Alumina 


Sulphate of 
lime. 


Oxide of iron* 


Afegnesia* 


Water expelled 
bj heat* 


i 


a 


The ore burned 
without flame 
or smoke. 


Magnesia preci¬ 
pitated. 


l^he solution that had ^sed through the filter I {ird^ 
cipitated by carbonate of potash, washed the precipitate, 
and boiled it in a liziTium of potdthj which became loaded 
with alumine; This earth being precipitated by muriate of 
ammonia, washed, and heated red hotj; weighed St grriiis; 

/. The browta residuum, that remaidcd hi the alkaline 
lixiTium, was dissoWcd in sulphuric acid, and ersporatod 
to dryness. During the eTapotation Sulphate of lime was 
deposited, which, carefully collected, weighed two grains* 
The dry mass was Strongly roasted, and then lixiriated. 
The oxide of iron, collected oil th^ filter, was dried, moist» 
ened with a little oil, and heated red hot in a close vessel, 
when it yielded 14*5 grains of oxide of iron attractable by ^ 
the magnet. The remaining liquor, decomposed during 
ebullition by carbonate of potash, gave some slight indu 
cations of carbonate of magnesia. 

E. a. One hundred grains* were put into a sinall glaSs 
retort, which was placed on a sand heat, and thO fire cau¬ 
tiously increased, lest any gas should be evolved, or any 
perceptible decomposition occasioned, and that nothing but 
water might be raised from it* The quantity expelled was 
21*5 grains. It had a very slight opal tinge, and a very 
faint smell of sulphuretted hydrogen. A very slight coating 
of sulphur too was deposited in the neck of the retort. 

5., The ore being dried was burned on a test; when the 
combustion proceeded without flame or smoke, and emitted 
but a slight sulphurous smell. The loss in weight, which 
was 45 grains, represents the quantity of sulphur and char- 
i^oal burned, and perhaps too a small portion of watew^ 
that Was left in the ore. 

c. The residuum was dissolved in a mixture of 200 grains 
of sulphuric acid, and 400 of .water, evaporated to dry. 
ness, add kept at a strong red heat for half an hour. The 
residuum was lixiviated, filtered, apd precipitated with am¬ 
monia, when 0*5 of agrtun of magnesia were obtuned. 


* This is apparently an errour of the press. According to the 
proportions of the constituent piindples ^ven at the mi, jt must 
have bew two hundred gnuns. 
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d. The liquor was evaporated to drjncss^ and the rest-Sulphate «n4 
duum heated till no more white fumes were expelled. What ^ 
remained weighed 4*5 grains. It was a neutral salt, formed 
of a mixture of sulphate and muriate of potash*. As this , 

last salt must necessarily have been completely fonne^ in 
the ore, we may admit too, that the potash of the former 
was not free In it, but formed a real coniponeirt part of it 
in the neutral state. Till experiments on a larger scale shall 
have enabled me to determine more accurately the propor¬ 
tions of these two salts, I shall reckon tliat of sulphate to 

that of muriate as three to one. 

• 

F. The results of the experiments above given will serve Corrections of 

to rectify some of our chemical ideas respecting the earthy no* 

aluminous schist of Freienwald, and those of a similar 

nature, 

1. In their composition there is carbon only, but not Tl»e ore con- 
bitumen; for they afford no bituminous oil by distillation, [,u|*no"bUu^ 
and when roasted in open vessels they burn like charcoal men 
without dame or smoke. 

2. The sulphur of the ore, which becomes oxigenized The Ri.Jphur 
during its exposure to the air, and thus forms the sulphuric 

acid necessary for the production of alum, is not combined liar way: and 
in it in the state of pyrites, exclusively of any pyrites uiixed 
with the ore accidentally, butls intimately united with the 
carbon, and this in a manner with which we are not yet 
well acquainted. With the best lenses wc cannot discover 
the smallest atom of pyrites in the ore, cither in its natural 
state, or after il has been triturated and washed through the 
sicTe with care^. In this state of combination with carbon 
the sulphur is protected against the solvent power of alka¬ 
lis, and gives no sulphuretted hidrogen gas with muriatic 
acid. 

G. As to the determination of the respective proportions Difficult to de 
of the constituent principles^mendonqd, there is somediffi- pjopo'Jtiojjf g| 

* I have observed in several coal-mines^ particularly those of Firedamp not 
Anzin, a fact, that has probably some connexion with this men- pyrites, 
tioned by Mr. Klaproth. The coal that produces fire damps does 
not ^contain any pyrites, at least perceptible to the eye ; and in the 
same places the cpal that contains a great deal 5{ pyrites is wrought 
wititoatthe least dangar. 
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3t0 

*alphur and 
carbon. 


Alumine* 


Sulphur. 


Carbon. 


1000 p. ore 
nught produce 
216 alum. 


Less obtained 
ftom defects u 
the process. 


Component 
parts of the 
aluminous 
icbist. 


cuUy in it, arising chiefly from the intimate union bcttreeo 
the carbon and the sulphur; as these t>ro substances can¬ 
not be separated in Ihc dry way, without new gaseous com¬ 
pounds bbing fornied. ^ 

The essential parts of ihc mineral, as an alum ore, are 
aluminc and sulphur. The ordinary processes of analysis 
gire us directly 160 ])arts as the quantity of aluminoin 1000 
of the ore. The sulphur not being obtainable in a separate 
state, we must deduce its quantity from that of sulphate of 
barytes obtained in treating the ore by nitric acid. Accor-' 
ding to what has been said (in C), 1000 parts«of the ore 
produced 270 of this sulphate. From this quantity 46 
parts arc to be subtracted, which were furnished by the tU 
triol and gypsum, and 20 by the sulphate of potash, ad- 
mitting 15 of this su]]>hatc in 1000 of the ore. Thus there 
remain but 204 parts of sulphate of barytes produced by 
this sulphur: but 204 parts of this salt contain 90-75 of 
sulphuric acid of the specific gravity of 1-85, or 67*5 of 
concrete acid, which arc produced by the oxigenation of 
28*5 of sulphur. And if (according to E b) the sum of 
the sulphur and carbon may be taken at 225, on deducting 
28*5 for the sulphur we shall have 196-5 for the quantity of 
carbon. 

H. Admitting that 1000' parts of crystallized alum, de¬ 
composed by muriate of barytes, produce at a mean 945 of 
sulphate of barytes, wc shall find, that the 28-5 of sulphur 
contained in 1000 of ore may afford 2 1 j 6 parts of alum, 
provided the p^roper quantity of potash be added. The 
component parts of the ore, that produce them, are not a 
fifth part of the mass. 

If the quantity of alum obtained, or even that might be 
obtained in the manufactories, be much less than I have 
mentioned, this arises from the imperfection of the process 
employed to produce the elBoresceace of the ore during its 
exposure to the lur. The oxfgonation of''the iitlpfaur, and 
consequent formation of siffphatc of alumine, .takes place 
only on the surface of the lumps, and of coarse the greater 
part of the ore remains undecomposed. 

I. From the preceding experiments ire may infer,* that 
1000 parts of the eardiy aluminous sohist of Freienwald 
contain 

Sulphur 
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Sulphur 

. G. 


28-5 

Carbon . 

G. 


106-5 

A1 limine 

- D. e. - 

• 

160 

Silex 

D.d. 

• 

400 

Black oxide of iron, 

with a slight trace of 


manganese 

- D./. . 

72-5 


From which subtract 

for the vitriol 

8-5 




64 - 


Vitriol of iron 

- A. c. 

• 

18 

Sulphate of lime 

— c. — 


15 

Magnesia • 

- £. c. 

4 

- 

2-5 

'Sulphate of potash 

- £. d- 


15 

Muriate of potash 

. £. d- 


5 

Water - 

£. G. 


107-5 


1012 * 

It Is Tery possible however, tiiat the quantity of some of 
these component parts may be capable of being determined 
with more accuracy. As to the excess of about one per 
cent, which the sum total shows, this may be considered as 
of little importance in an analysis like the present. 


XIL 

On the Effects of Galvanism on Animals- In a Eetierfrom 

Mr- John Tatum. • 


Dear Sir, 

two papers on galvanism having met with an inser. Galvanic eape- 
tion in your Journal, induces me to send a third, contain. 
ing galvanic experiments, some of which I presume will be 
new to most of your reade^ as I believe no one has per¬ 
formed them but myself. 

After having killed two frogs, one by electricity, and Two fjn>fa kill- 
the other by Immersion in carbonic acid gas, and dissected 
'them ip the usual manner, I endeavoured to excite them by other hj ftxed 
a galvanic trough of £0 plates, containing 350 inches sur- 
fece, but no muscular contractions ensued. 1 did not (aa 

3B3 '!• 
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^Stes. 


Two mice 
killed. 


is generally the case) confine my experiments to the inferior 
parts ^nly of the frog, but made them on the superior also. 
The first moist- I ^en moistened both upper and lower extremities of 
mrSaUc'add'* hilled by electricity with oximurintic acid, and im* 

without effect, mediately applied the positive and negative vrires of the 

above trough, but with as little success. 

But tut hours Having left them on the table, to attend to some other 
after it was con-experiment in another room, I did not return to remove 

till about six hours after the experiment, when I was 
much surprised to observe the head of the latter frog appear 
naore healthy than when I left it. It being late in the even¬ 
ing, 1 began to lament, that I had emptied and cleaned my 
trough, as I wished to try its effects a third time; but from 
the appearance I was tempted to try the effect of a pair of 
zinc and silver plates of in. diameter, and the convul¬ 
sive motion produced by this small power far exceeded my 
most sanguine expectation. 

I also killed two mice, pne by dividing the vertebrae of 
the neck, the other by confining it under a bell glass con¬ 
taining about a pint of atmospheric air. The first mouse 
was powerfully excited by a pile of GO pairs of zinc and 
copper plates moistened with solution of muriate of soda. 
Theonebysuf- But the same pile produced so small a degree of motion in 

second mouse, that I can scarce say whetlier it moved 
or not. 

After having performed a variety of experiments before 
a numerous company with four troughs of 100 pairs of 
plates, containin'g 53GO inches surface, I placed the posi¬ 
tive and negative wires in a glass jar of water, in which 
were two large frogs. The instant both the wires touched 
the water, the frogs betrayed the greatest signs of unoasi- 
ness, so much that some gentlemen requested me to remove 
the wires. I complied with their request, but observed, 1 
had every reason to believe they would not survive. Thq 
result was, that on the next ddy (being 18ft in the water)) 
they appeared very languid, and on the second day they 
were dead. 

• ^ I f 

A. * 4 P I ' 

j^^rhap?, Sr, | maj praume top far, in suii^it^g mj 
theory or o,^on on the abore ezperim^te; bpt if 1 err, 
I m oj^n to conyictiojiij and s^l nt^^ it a pi^^nlar f{|. 
TOur to be corrected an/ ^ joar scientific readers. 

I Goac^re, 


Two frogs gal- 
wmizedin 

water 


died 2a two 
dsFs. 
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I cdnceWe, Sir^ tha£ anhnaU possess a certain portion of Accounted for 
cicitabinty, which, by the application ▼^rious powerful 
stiinuli, sncb as gaWanism and electricity, produce muscn* cdimtabUHg. 
]ar motions both in the liring and dead animal; and if too « 

great a portion be applied, it finally exhausts the excitabu 
lity, and produces death. But the excitability may also be 
destroyed by depriving the animal of those things, which are 
calculated to increase or replenish it: I farther conceive, 
that the excitability is in proportion to the oxigen the ani. 
mal or parts of an animal may possess; and if animals are 
deprived of life by the above means, I am inclined to think ’ 
little or no motion can be produced by the most powerful 
stimuli with which we are acquainted. This theory, Sir, I 
think will account for the results of the experiments I have 
detailed. 

Thus with respect to the two frogs killed, one by elcc* 
tricity, the other by depriving it of oxigen; the excitabi¬ 
lity being destroyed in both, it could not be exerted. But 
the excitability, I conceive, was in some measure restored 
in the first by its absorbing oxigen from the oximuriatic 
acid or the atmosphere, after being a few hours exposed to 
thoir action. The first mouse, being suddenly deprived of 
life, still possessed a greater,quantity of oxigen than the 
second, which was killed by depriving it of the vital prin¬ 
ciple by degrees; and thus it was easily excited, while the 
latter was not. 

The two frogs killed by galvanism may.be accounted for 
on the same principle as the frog killed by electricity. 

As this is committed to paper in a hurry, I flatter myself 
the candid reader will draw a veil over any imperfections. 

Permit me, Dear Sir, to subscribe myself. 

Yours truly, 

(3, Dorset Street^ , JOHN TATUM* 


Remark. 

These experiments appear by no means sufficient to prove, 
that death is caused by the deprivation of a peculiar priiu 
ciple of excitability, according to the ingenious theory of 

BMvfn; 
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Brown; still less^ that oxigcn is that principle, aa hypo^ 
thesis I beliere first broached by Girtanner* Much indeed 
must be done, beforo we can renture to establish any theory, 
on so abstAise a subject, as that of yitality still remains: a 
subject on which it is not of so much importance to mnltU, 
ply facts, as to describe those that present themselves with 
accuracy, and with attention to every concomitant circuin* 
stance even of the minutest kind. C. 
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Communica¬ 
tion between 
the stomarh 
and circulation 
through the 
spleen. 


On the Structure and Uaes of the Spleen. By Everard 

Home, Esq. F. R. S. * 

In bringing forward a fact of so much importance, as a 
communication between the cardiac portion of the stomach 
and the circulation of the blood, through the medium of 
the'spleen, 1 shall not take up the time of the Society by 
ofiering any preliminary observations, but state the circum. 
stances which led to the discovery, and the experiments by 
which the different facts have been ascertained. 


Stomachduring 
digestion sepa¬ 
rated into two 
portions. 


During the investigation of the functions of the stomach, 
(in which I have been lately engaged,) it was found, that, 
while digestion is going on, there is a separation between the 
cardiac and pyloric portions, either by means of a permanent 
or muscular contraction f. This fact placed the process of 
digestion in a new fight, and led me to consider in what way 
the quantities of different liquors, which are so often taken 
into the stomach, can be prevented from being mixed with 
the half digested food, and interfering with the formation 


of chyle. 

Fluidd chiefly Pursuing this inquiry, I found, that the fluids are princi. 
rontained in pj^||y contained in the cardiac portion, and the food that 

the cardiac por- ^ ^ ^ 

tion, and car- «• 

attach*with* * PIiUos, Trans, for 1807, p. 45, The president and council of 
out reaching the Royal Society adjudged the medal on Sir Godfrey Copley’s 
pylorus. donation, for the year 1807, to Mr.^onie, for his various papers 

on anatomy and pliysiology, printed in the Philosophical Trans* 
actions. 


t See our Journal, 15 of the present voL 
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has reached the pyloric portion is usually of,one unlfono 
consistence, so that the fluids, beyond what are necessary 
for digestion, would appear to be carried out of the sto¬ 
mach, without ever reaching so far as the pyforus. To , 

ascertain the truth of this opinion is the object of the pre¬ 
sent paper. 

The lymphatic vessels of the stomach are numerous, but I-ymphatics ap 
they are equally or more so in the other vbcera. Many cir- {o ihii.^ 
cumstances appeared to render it probable, that the spleen is Perhaps by the 
the route by which liquids arc conveyed. The more I con-*^'*^* 
sidered the subject, new reasons in favour of this opinion 
crowded on my mind, so as almost to enforce conviction, and 
made me set about devising various methods, by which Us 
truth or falsehood might be established. 

The first point to be decided was, whether the **Q^i^* 
received into the stomach do escape in any considerable 
quantity, when prevented from passing out at the pylorus. pawing the 

This was ascertained by the following experiment, made^^ 

October 31, 1807, with the assistance of Mr. Brodic, Mr. 

W. Brande, and Mr. Clift. 

The pylorus of a small dog was secured by a ligature, and^J^* proved oa 
a few minutes afterwards fire ounces by measure of an in¬ 
fusion of indigo in water, of the temperature bf theatmos- 
phore, were injected by the mouth into the stomach. At the 
end of half an hour the dog became sick, and brought up by 
vomiting^ ounces of a nearly colourless fluid, Thedog was 
immediately killed, and the diflerent par|s were examined. 

The pylorus was found completely secured by the ligature, 
so that nothing could puss in thatdirection. The pyloric por¬ 
tion of the stomach was found empty and contracted; the 
cardiac porUon contained about two ounces of solid con¬ 
tents, enveloped in a gelatinous substance, and one ounce 
of water with little or no colour, the indigo being cum- , 
pletely separated from it, ajid spread over the surface of 
the internal membrane. Of the fire ounces of water 
thrown into the stomach, two were brought up by vomit¬ 
ing, and one only remained; two ounces had therefore 
escayed in the course of half an hour. As the stomach 
cont^ned two ounces of solid food at the time the experU 
meat was made, it is reasonable to suppose, that there was 

mlso 
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Not by tlie 
lymphatics. 


The spleen tur¬ 
gid with an 
aqueous fluid. 


Malpiffhi^s no¬ 
tion of the 
•pieen, 


Stukely. 

Cuvier. 


Tht corpuscles 
of Cuvier, or 
glands of Mal¬ 
pighi, contain 
a fluid, after 
drinking largo* 

¥• 


also some liquid in it^ and in this case the ivhole quantity 
that escaped must have exceeded two ounces. On examin¬ 
ing the external covering of the stomach, and along the 
course of ffie vasa brevia, where the absorbents usually 
pass, none were discovered, so that these vessels were not 
at that time carrying any liquid. 

The spleen was turgid, unusually large, and its external 
surfacevery irregular; when cut into, small cells were every 
where mot with containing a watery fluid, and occupying 
considerable portion of its substance. This appearance, 
which I had never seen before, made me inquire, if it had 
been taken notice of by others, and endeavour to ascertain 
the circumstances, under which it is produced. The fo]« 
lowing statement contains the information, which I have 
received on this subject. 

Malpighi appears to be first anatomist, who had any 
particular knowledge of the structure of the spleen. IIo 
describes its capsule, and a network which pervades every 
part of the substance. He mentions a number of small 
glands, which are hollow, and surrounded by arterial zones, 
but he had never been able to trace any venal branches into 
them. He believed, that there was a cellular structure in 
the spleen containing red blood, interposed between the ar¬ 
teries and veins; this led him adopt a theory, that tlie 
network was mtiscular, and by its action propelled the 
blood, so that there was a systole and diastole in tJicspleen, 
as in the heart. 

Stukely, in hisGiilstonian lecture, has very closely copied 
Malpighi, without giving any additional information. 

Cuvipr, the latest writer on this subject, in his Lemons 
^Anatomie comparic^ corrects the errour of Malpighi re¬ 
specting the nature of the network, which he states to be 
composed of elastic ligament, and says, that there are small 
corpuscles, the use of which is qnknown, and which dhm 
appear when the blood vessels are minutely in/ected. 

In tho course of the present investigation, I have examined 
the spleen after death, under the ordinary circumstances, 
aqd have found the appearances described by Cuvier*^ I 
have also examined it frequently immediately after the sto- 
mgqh had received unusual quantities of liquids, and in that 
* state 
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state have found inrariablj', that the corpuscles of Cuficr| 
vhich were the glands of Malpighi, are distinct celts, con^ 
taining a fluid, which escapes when the cells arcj>nnctared, 
and renders their membranous coat visible; so that it would 
appear, that the distension of these cells is connected with 
the state of the stomach, and therefore only takes place 
occasionally; and that the clastic capsule, by which the 
spleen is surrounded, adapts the organ to these changes in 
its volume. 


On examining further into the structure of the spleen, in F.irther pxami 
which I have been materially assisted by Mr. Brodic, the 
following facts have been ascertained. 

In the spleen of the bullock, horse, and hog, the cells, Arten«j tamify 
when the arteries and veins are injected with coloured size, i'/J 
are seen to have numerous arterial branches ramifying in 
their coats, but no venal ones, which confirms the state¬ 
ment of Malpighi; and when the cells are empty and con¬ 
tracted, and the bldod-vessels filled to a great degree of mi¬ 
nuteness, the appearance of cells is entirely lost, os stated 
by Cluvier. 

When the cells were in a distended state, their cavities in Inteniiediate 
a great many instances were very distinct, having been laid 
open in making a section of t^e spleen. The intermediafe 
parts of the spleen are but sparingly supplied with arterial 
branches, and the smaller ones do not appear to have any 
'particular distribution. 

When the veins only are injected, thcirtbranches appear Veins more 

more numerous, and larger than those of the arteries, mak- uJarterirai^and 
ing the whole substance of the spleen of a red colour. Tadiateftom the 
They appear to arise from the outside of the cells, going off 
at right angles to their circumference, like radii. Where 
the injection has not been very minute, they are seen to 
arise at so many paints of the capsule; but where the in¬ 
jection has got into smaller4)ranchcs, their number U so 
much increased, t^at they appear to form plexuses round the 
cells. 

The trunk of thd splenic vein, compared with that of the Splenic 
artery,« when both are filled with wax, is found to be in 
proportion of five to one in its size. This was ascertained 
both by an accurate measurement* of thdr diameters, at^d ' 
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Experitnent 
with madder. 


Dfcoction !n- 


hy weighing half an inch in length of each in a rery nic# 
balance; the disproportion between them is greater, than 
between corresponding reins and arteries, in other parts of 
the body. 

Haring acquired this knowledge of the hitemal structure 
of ihe spleen, I made the following experiment with a de* 
coction of madder. This substance was employed, ffomthe 
animals who feed on it having their bones tinged red, so that 
there can be no doubt of its colouring matter being carried 
into the circulation of the blood. I was much disappointed 
on seeing the colour of the decoction, which, instead of 
being a bright red (the tinge communicated to the bones), 
was of a dirty brown* The same gentlemen assisted me, as 
in the former experiment. 

Nor. 8, 1807, seren ounces of a strong decoction of 
madder were injected into the stomach of a dog, immedU 
dog, with the ately after the pylorus had been secured. At this time the 
pylorus tied up. roided some urine, which was limpid and colourless* 

In 4^ minutes, two ounces of a yellowish fluid were brought 
up by romiting. In 18 minutes more the dog romited 
again; what came up prored to consist of ounces of 
solid matter, and 3 ounces of liquid. In 15 minutes after, 
wards, 5 ounces of the-decoction were injected, which re¬ 
mained quietly on the stomach for two hours and a quarter, 
Afleriihoiir at the end of which period the dog was killed. In the act 
fluid^iiTthrstV®^ ^ying he made water, in the quantity of two ounces, of 
nuch* a dark muddy cplour. This was saved, and afterwards 

compared with the remaining liquid in the stomach, which 
State of the in-it exactly resembled. On examining the connections be- 
ternal parts. tweeif the stomach and spleen, none of the absorbent ves¬ 
sels were apparent, more than in the former experiments. 

_ ^ 

The pyloric, portion of the stomach contained about two 

ounces of half digested food, but no liquid. The cardiac 
portion contained four ounces of liquid, and half an ounce 
of solid food, that the act of vomiting, which appeared, 
at the time, a sufficient exertion to have completely emptied 
the stomach, had brought up no part of the contents of the 
pyloric portion, and had not even completely emptied the 
the liquid (‘'ftrdiac portion^ In this experiment, without making al- 
«had escaped, lowanco for any liquid in the stomach, prior to the dococ* 
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tion of madder being injected, one fourth part of the quan¬ 
tity thrown in had escaped. The cells of the spleen were 
more distinctly seen than in the former experiment, parti¬ 
cularly at the great end. # 

Although there w as every reason to believe, that the co. Madder net 
louring matter of the madder had been conveyed into the for the experi- 
urliiary bladder, yet so muddy and indistinct was the colour, nient. 
that it was by no means completely ascertained. I there¬ 
fore resolved in my future experiments, to make use of 
some colouring substance, the presence of which could be 
detected in a very diluted state, by means of a chemical 
test; and I recpicsted Mr, W. Braude, of whose assistance 
I have before availed myself, to point out the substances 
bestiitted fur this purpose. He immediately suggested, that Rhubarb sug* 
rhubarb was a substance, which be had made use of as 
test to ascertain the presence of alkali, and therefore had 
no doubt, that tlic caustic alkali would prove a test of 
rhubarb. This substance has also another advantage; it is 
well known to pass very readily by the kidneys, without 
being decomposed. 

The following arc the results of experiments made with’f'*'***l*.®f it* 
rhubarb, to ascertain the best modes of detecting it in fjjg *‘^**'*'^***^T- 
urine and blood, and the time h takes to pass from the sto¬ 
mach to the urinary bladder. 

Five drops of tincture of rhubarb, added to 3 ounces of water, 
water, are found to strike an orange tint when the test is 
added, which does not take place when thf rhubarb is more 
diluted. 

Six drops of tincture of rhubarb, added to three ounces of In serum, 
serum, are roadily^ctectcd by the eye, but the colour ft not , 
heightened by applying the test; the alkali contained in the 
serum being sufficient to strike as bright a tint, as that quan¬ 
tity of rhubarb can receive from the addition of alkali. 

When tincture of rhubarb^s mixed with blood just taken In blood, 
from the arm, itS colouring matter is afterwards found both 
in the serum and in the coagulum. 

When blood is drawn from the arm of a person, who has Gets Into the 
taken jhubarb in sufficient quantity to affect the urine, the se. 
rum is found to have a slight tinge from it, equal to Uiat, 
which one drop of tincture of rhubarb gives to half an 
ounce of serum when added to it. * 


Half 
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Half an ounce of tincture of rhubarb, diTuted in' ounce 
of water, taken in the mterral between meals, did not paafs 
off by urine in less than an hour, and even then was not in 
sufficient quantity to be discoTcred, till the test was ap¬ 
plied. 

The same quantity was taken immediately before a break¬ 
fast consisting of tea. In 17 minutes, half ati ounce of urine 
was voided, which when tested had a light tinge. In JIO 
minutes another half ounce was made, in which the tinge 
was stronger; and in 41 minutes a third half ounce was made, 
in which it was very deep. In an hour and ten minutes 7 
ounces were voided, in which the tinge of rhubarb was very 
weak, and in two hours twelve ounces were voided, in which 
it was hardly perceptible. 

In 6^ hours the rhubarb acted on the bowels, and gave a 
decided tinge to the faeces; the urine made at the same time 
had a much stronger tinge, than what was voided at one 
hour and ten minutes. 

In this experiment, the rhubarb appeared to have escaped 
from the cardiac portion of the stomach; and in two hours 
ceased to pass through that channel; but was afterwards 
carried into the system from the intestines, and again ap¬ 
peared in the urine. 

I'his experiment was repeated on another person; the 
rhubarb was detected in the urine in 20 minutes. In 2 hours 


the tinge became very fainl; in 5 hours it was scarcely per¬ 
ceptible; in seven hours the rhubarb acted on the bowels; 
and the urine made after that period became again as highly 
tinged as at first. 

It was suggested by a chemical friend, that the prussiatc of 
potash might be a better substance than rhubarb, for the pro. 
sent experiments, since the solution of one quarter of a grain 
in two ounces of watcr'bccomcs of a blue colour on the ad¬ 
dition of the acidulous muriate of iron* , 

To determine this point, one quarter of a grain was dis¬ 
solved in two ounces of scrum, but no blue colour was pro¬ 
duced by the addition of the test, nor did this effect take 
place till the quantity of the prussiate was increased to a 


^^raih; so that minute quantities of the prussiate of potash, 
of pt least of the prussic add, may exist in the blood, with¬ 
out being detected by adding solution of iron. 
yr . * The 
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The effects of rhubarb on the urine, ai^ the different Experiment 
parts of the blood, having been thus ascertained, a third 
expcrinient was made, in which that substance was em¬ 
ployed, and 1 had the assistance of the same gentlemep as ^ 
in the others. 

On November 17, 1807, at 35 minutes past 11 o’clock, on a dog. 
five drams of a mixture of tincture of rhubarb and water, 
in the proportion of a dram to an ounce, were injected 
into the stomach of a dog, the pylorus of which w'as se¬ 
cured. At 20 minutes past one, two ounces of fluid were 
brought lip by vomiting: ten minutes afterwards, another 
ounce of the mixture was injeefed, as were nine drams more 
at half past four o’clock. The two last portions were re¬ 
tained, and at t ight o’clock in the evening the dog was 


killed. 


On examining the parts after death, the pylorus was found *he 

Co be completely secured; the stomach contained about two^j^a ftomaeV* 
ounces of fluid; none of the absorbent vessels passing from ihmeiided. 


its great curvature were in a distended state, so as to be ren¬ 
dered visible. The spleen was turgid as in the former cx-bui tij? spleen 

periment, and the urinary bladder full of urine. bilfi'rfJHbii, 

This urine, tested by the alkali, received a deeper tinge Rliubarii m the 
of rhubarb than the human urine, after rhubarb had beeu“""^’ 
taken three hours by the mouth, and in other respects re¬ 


sembled it. 

When the spleen was cut into, the cells were particularly and in tlie 
large and distinct. A portion of it was^then macerated 
two drams of water for ten minutes in a glass vial. All the 
parts were exposed to the water, by its being divided in all 
directions. The water thus impregnated was strained off 
and tested by the alkali, and immediately the reddish brown 
colour was produced in the centre, and no where else, but 
in le^s than a rainute it began to diffuse itself, and extended ■ 
over the whole. , 

A simiUr poAion of the liver was treated in the same waf, None in iht 
and the alkali was added to the strained liquor, but no hvsr. 


change took place in it whatever- 

In^this eq;Mniaxent the rhubarb wee detected in the juieet^Could net hm 
of tbe tpleen ss well es itt the mine; ,nd u there wei ■At'hlTSinww*'* 
appearance of it in the lircr, k cqniii aot have arrived thmaabsorbent ,, 
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flirough the mMium of the common absorbents carrying it 
into the thoracic duct, and afterwards into the circulation 
of the blood. 

The iir^uiiy to The discoTeiy of this fact I consider to be of suiRdent' 
be pursued. importance to be announced to the Society, rhat, when it 

is thus made public, I may be at liberty more openly, and 
on a more extcifsive scale of experiments, to prosecute the 
inquiry. * 


XIV- 

On the Purification of Lemon Juice, In a Letter from u 

Correspondent, 


SIR, 


To Mr. NICHOLSON, 


Purification of A REAI)ER of your valuable publication submits to 
lomonjuicee judgment the following methods of purifying lemon 

juice, which should you think worthy of a place therein, 
it ^till oblige 

Yours, &c. 

PIIILOCIIEMICUS. 


1st, Take of nitromurlatc of till, (prepared by dissolving 
by nitromuriate the metal in a mixture of two parts nitric, and one muriatic 

acid) one dram, jemon juice one quart; after standing 
forty eight hours filter through white paper, 
or charcoal. 2nd, Take of finely pounded and well burned charcoal 

one ounce; lemon juice one quart; mix, and after standing 
twelve hours filter through white paper. 

Second method The latter method seems preferable, as there is noflilng 
PJ‘|haps prrfer-gjjipjQygj^ which can in any degree injure the juice, the 

charcoal being perfectly insolubite. ^ 

In the former, perhaps some of the solution of tin may 
pass tile filter, though it is most probable it predpitates 
along with the mucilage and extractive matter, which are so 
combined, that one cannot be precipitated without th^ ot|ier; 
however should any pass, the quantity must be so small, as 
^ to reoder it of little consequence. 
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I AM informed by Dr. Forbes of Edinburgh, that ho is 
engaged oq a translation of Pliny’s Natural History, which tuml History 
is to be accompanied with such notes and illustrations, as 
maybe necessary to elucidate the context, a Life of the 
Author, and a Preliminary Dissertation on the Origin of 
Natural History, and on its progress and gradual ImproTe^ 
ment, from its infancy to it6 present state of comparative 
maturity. 

He observes, that the thirty^seren books of the Natural 
History of Cuius Plintus Secundus may with propriety be 
regarded as the EnofclopiBdia of antiquity, since its very 
inquisitive and industrious author has collected all the facts 
recorded by every Greek and Roman writer previous to his 
own time, concerning the animal, the vegetable, and the 
mineral kingdoms, and detailed in a clear and luminous 
arrangement all that the accumulated experience of past 
ages had ascertained, relative to the nature of animals and 
vegetables^ to meterologtfj astronomg^ botany^ medicine^ 
chemistry^ &c. Pliny’s wofk may be divided into three 
parts, geography, natural history, and materia medica* 

Of his geographical inquiries his strictures on the interior 
parts of Africa arc perhaps the most important. He de» 
rived the sources of his information on*th|s subject from 
the Carthaginians; and from what he has recorded respect- 
yng the natives and productions of those regions, itJis evi¬ 
dent, that the ancients were much better acquainted than 
the modems are with this quarter of the globe, which from 
recent events, and from the consequences likely to arise. 
from a great act of national justice, deservedly excites in 
tldi country nosmall share of public interest. The mole* 
ria modka exclusively occupies fifteen books of the Historia 
Naturalis, and constitutes a very curious and instructire 
department of the author’s investigations. It cannot, be 
deniSd, that Pliny discovers his ignorance in particular 
points, and that he has recorded with solemn gravi^nifay 
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Nw translation 
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tural Histoi^. 


absurd fables and anile stories. But perhaps he might hare 
used the language of Quintus Curtius, Equidem plura 
iranscrtbo qMtn credo and ve know, that he occasion¬ 
ally discovers a proper degree of scepticism on various 
points, which came under his review, and severely rebukes 
'the vanity and self confidence of the Greek authors, from 
whom he derived his information. Yet, notwithstanding 
all the censyro to which he is obnoxious on the score of 
credulity, his eloquent and instructive history will ever be 
regarded as an imperishable muilUinent of its author’s inde¬ 
fatigable industry and Roman spirit. Pliny’s Natural His. 
lory is indeed to be considered an invaluable treasure, more 
especially on account of its containing an infinite number 
of excerpts and bbservations illustrative of the various sub. 
jects of which the author treats, extracted from the books 
of many ancient writers, whose w'orks have perished through 
the injuries of time. It may therefore appear surprising, 
that no English translation of this admirable performance 
has been ollcred to the public for moie than two centuries. 
It is the present translator’s object to supply, to the best 
of his abilities:, this desideratum in English literature. 
One great object, which the translator Avill keep in view Ih 
his notes and illustrations, will be, to accommodate Pliny’s 
descriptions of animals, plants, xaA minerals to the no. 
menclaturo of the S^stema Naiurm LinnwL This, he is 
abundantly aware, will prove by much the most difficult 
part of his labours; and he despairs of executing it with 


full satisfaction either to the public or to himself. But as 
in the present state of natural history a translation of 
Pliny would not be well received without some account of 
the synonyms^ he entors on the task in the, liope of being 


able to contribute in some measure toward its accomplish. 
«tnent. The translation thus enlarged must extend to six or 
seven volumes in octavo, and will be published either in se. 
parate volumes successively, or when the Witole shall have 
been finished, as futare circumstances may render It id. 
visable. 
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